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(54) COLOR INK SET FOR INK JET RECORDING AND IMAGE RECORDING METHOD USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a color ink set for 
ink jet recording, not showing any bleeding among 
different colors, excellent in secondary color 
development, and having a sufficient printed character 
stability. 

SOLUTION: This color ink set for ink jet recording f H 3 &h |H& 

equipped with >3 color aqueous inks and a black CHr^H-CM^f-WJ-MHrGH-GHs 
aqueous ink is provided by containing a pigment, an ? i 

aqueous solvent and a compound expressed by the 'SHj (*h z 

formula [(m), (n) are each >1; 0<(m+n)<50] as each of 
the above aqueous inks. In these color inks having 
various colors, the above pigment particles disperses as 
having <50 nm particle diameter in the above aqueous 
solvent, the weight ratio R1 of the compound expressed 
by the formula to the pigment contained in each of the 
color ink of each color is 0.1-1.7, the weight ratio R2 of 
the compound expressed by the formula to the pigment 
contained in the black ink is 0.002-1, and also R1>R2 is 
satisfied. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1]At least, they are cyanogen, magenta, and color ink of each color of yellow. 
Ink of four or more colors containing ink of black. 

Are the above the color ink set for ink jet recording which it had, and color ink of each of said 
color and ink of black, In [ are a water-based ink which contains respectively paints, a drainage 
system solvent, and a compound expressed with a following general formula (1), and ] color ink of 
each of said color, Said paints distribute with number average particle diameter of 50 nm or less 
in said drainage system solvent, Weight ratio R 1 of a compound and paints which are expressed 
with a following general formula (1) contained in each of color ink of each of said color are 0.1- 
1 .7, Weight ratio R 2 of a compound and paints which are expressed with a following general 
formula (1) contained in ink of said black are 0.002-1, and R ] >R 2 is filled. 

A general formula (1) 
[Formula 1] 



(Among said general formula (1), m and n are one or more natural numbers, and are 
0<=m+n<=50.) 

[Claim 2]A method for recording image which records a picture which supplies each ink of the 
color ink set for ink jet recording according to claim 1 with energy, makes a drop of ink breathe 
out to recorded media, and consists of ink on recorded media. 



CLAIMS 



[Claim(s)] 




[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method for recording image using the color 
ink set used for the recorders (a printer, a copying machine, a facsimile, a word processor, etc.) 
of an inkjet method, and this ink set. 
[0002] 

[Description of the Prior Art]From a nozzle, a slit, or a porosity film, the principle of an inkjet 
recording method makes a fluid or melting dry ink breathe out, and records on recorded 
materials, such as paper, cloth, and a film. . The method of carrying out the regurgitation of the 
ink makes ink breathe out using electrostatic invitation power. Various kinds of methods, such as 
what is called a heat inkjet method that makes ink breathe out using the pressure produced by 
forming air bubbles and making it grow up with what is called an electric charge control system, 
the method which makes ink breathe out using the oscillating pressure of a piezoelectric 
element, and heat, are proposed. 

A very high definition picture can be acquired by these recording methods. 
The recorder of an inkjet method is small and examination is energetically performed from having 
advantages, such as cheapness and calm nature. These days, what is called a share in a field of 
writing paper, a copy paper, etc. with a big recorder in which not only a monochrome (black) 
picture but many color printers which can record a full color image are usually marketed in the 
paper is occupied. 

[0003]About the ink for inkjet recording used for an ink-jet recording device, (1) The uniform 
picture which is the high resolution and high concentration which spread in the paper and do not 
have a fogging in it is acquired, (2) Blinding by ink desiccation in a nozzle tip does not occur, but 
the characteristics, like always good [ discharge responsiveness and discharging stability ], that 
the drying property of ink is good in (3) in the paper, that the robustness of (4) pictures is good, 
and (5) mothball stability is good are required. In particular, with improvement in the speed of 
printing speed, even if it prints in regular papers, such as a copy paper, the ink in which 
desiccation of ink can form a high definition picture quickly is demanded. 

[0004]Since the ink which uses the conventional color as a color material is inferior to the water 
resisting property of a picture, and lightfastness, many things are examined in recent years about 
the ink which uses paints as a color material. For example, in JP,5-155006,A, the ink set using 
specific color paints is proposed as ink for inkjet recording. Since it is intrinsically insoluble to 
water, in said gazette, paints use a dispersing agent and are distributing paints in ink. However, if 
the surface-active agent of the kind made into the dispersing agent is used, the surface tension 
of ink will decline more than needed, and it will become easy to generate problems, such as 
aggravation of printing image quality, and a printing omission with a bubble. On the other hand, it 
is difficult for the viscosity of ink to become high easily and to reconcile the inkjet 
characteristic and dispersion stability, if a polymers dispersing agent is used as a dispersing 
agent. It is mentioned that distribution of paints becomes unstable easily by the interaction of a 
solvent, an additive agent, etc. which are added as a common problem in the case of making ink 
contain a dispersing agent in order to adjust ink characteristics, and a dispersing agent. 



Especially when using said ink for a heat inkjet method, paints condense on an exothermic heater 
by heat stress, and it becomes easy to generate the problem that discharging force declines, or 
floe adheres in a nozzle and the flying direction of an ink droplet destabilizes. 
[0005]When recording a color picture with an inkjet recording method, it is necessary to carry 
out the overprint of the ink of different hue on recorded media, and there is a problem of being 
easy to generate the blot between different colors. In order to solve this problem, examination 
which raises the perviousness in the paper of ink is performed. For example, in JP,6-136309,A, 
the ink set using pigment ink as black ink is proposed using the dye ink which contains the 
surface-active agent which gives perviousness to ink as color ink. However, when adding said 
surface-active agent to pigment ink and using this ink for record of a heat inkjet method, it 
becomes easy to generate the problem of the fall of discharging force, and destabilization of a 
flying direction like the above-mentioned. Stable printing will become difficult if prolonged 
printing is performed especially. 

[0006] On the other hand, the surface-active agent of an acetylene glycol system is used for 
JP,3-157464,A in order to raise the perviousness to the recorded media of pigment ink. Said 
surface-active agent is used for JP,6-1 1 6522,A for the purpose of preventing blinding of the 
head produced when pigment ink is used. However, when the blot between different colors or the 
color enhancement of two next colors which are generated when forming a full color image using 
a color ink set are not examined at all by said gazette but it uses for it as ink for full color 
images, it is insufficient for it. 
[0007] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the color ink 
set for inkjet recording which also has sufficient ink-jet-recording characteristic, while there is 
no blot between different colors, and excelling in coloring of two next colors and having sufficient 
printing stability, also when it is used for a heat inkjet method. An object of this invention is to 
provide the method for recording image which can form a high definition full color image stably. 
[0008] 

[Means for Solving the Problem]Said The means for solving a technical problem is as follows. 
<1> In a color ink set for ink jet recording provided with ink of four or more colors containing 
cyanogen, magenta and color ink of each color of yellow, and ink of black at least, In [ color ink 
of each of said color and ink of black are water-based inks which contain respectively paints, a 
drainage system solvent, and a compound expressed with a following general formula (1), and ] 
color ink of each of said color, Said paints distribute with number average particle diameter of 50 
nm or less in said drainage system solvent, Weight ratio R 1 of a compound and paints which are 
expressed with a following general formula (1) contained in each of color ink of each of said color 
are 0.1-1.7, A color ink set for inkjet recording which weight ratio R 2 of a compound and paints 
which are expressed with a following general formula (1) contained in ink of said black are 0.002- 
1, and is characterized by filling R^Rj. 
[0009]General formula (1) 
[Formula 2] 




Among said general formula (1), m and n are one or more natural numbers, and are 0<=m+n<=50. 
[0010]The color ink set for inkjet recording given in <1> whose drying time on the recorded 
media of the color ink of <2> each color is 5 or less seconds. 

The carbon black as paints which the ink of <3> blacks can self-distribute, Are a water-based 



ink which contains water and a water soluble organic solvent as a drainage system solvent, and 
the color ink of each color A dispersing agent, The color ink set for ink jet recording given in <1> 
or <2> which is an organic color and a water-based ink which contains water and a water soluble 
organic solvent as a drainage system solvent as paints. 

[001 1]<4> Method for recording image which records the picture which supplies each ink of the 
color ink set for ink jet recording given in either from <1> to <3> with energy, makes the drop of 
ink breathe out to recorded media, and consists of ink on recorded media. 
A method for recording image given in <4> which supplies <5> each ink with the thermal energy 
by two or more pulse applying, forms the drop of the ink of 1 in it, and makes it breathe out this 
drop to recorded media. 

<6> Method for recording image given in <5> whose drop weight of ink of 1 is 50 or less ng. 
[0012] 

[Embodiment of the Invention]The color ink set for ink jet recording of this invention is provided 
with the ink of four or more colors containing cyanogen, magenta and the color ink of each color 
of yellow, and the ink of black at least. The color ink of each of said color and the ink of black 
are water-based inks which contain respectively paints, a drainage system solvent, and the 
compound expressed with said general formula (1). The compound expressed with said general 
formula (1) has a function which raises the perviousness to the recorded media (for example, 
paper) of ink. The ink of each color and the ink of BURRAKU can prevent the blot between 
colors, etc. effectively by carrying out specified quantity content of said compound by a relation 
with paints, and the picture excellent in the color enhancement of two next colors can be 
formed. 

[0013]m+n is 0-50, and the compounds expressed with said general formula (1) are 3-35 
preferably, and are 5-1 5 more preferably. When m+n exceeds 50, there are a tendency for the 
perviousness to the recording medium of ink to fall, and a tendency for the drying property of ink 
to fall, and further, when the viscosity of ink becomes high, there is a tendency for 
dischargeability to fall. What is marketed can be used as a compound expressed with said general 
formula (1), for example, "SAFI Norian 104", "SAFI Norian 440", "SAFI Norian 465", "SAFI 
Norian 485" (above, Nissin Chemical Industry Co., Ltd. make), etc. are mentioned. Especially, 
"SAFI Norian 465" is preferred. 

[0014]As for the compound expressed with said general formula (1), it is preferred to contain 0.1 
to 5% of the weight in color ink (each color ink, such as magenta, cyanogen, and yellow), and it is 
more preferred to contain 0.5 to 3% of the weight. As for the compound expressed with said 
general formula (1), it is preferred to contain 0.01 to 5% of the weight in the ink of black, and it is 
more preferred to contain 0.1 to 3% of the weight. 

[001 5]In the color ink set of this invention, weight ratio R 1 of the compound and paints which are 
expressed with said general formula (1) contained in said color ink are 0.1-1.7, and it is preferred 
that it is 0.2-1 .2. Weight ratio R 2 of the compound and paints which are expressed with said 
general formula (1) contained in black ink are 0.002-1, and it is preferred that it is 0.01-1.5. It is 
R 1 >R 2 . If it becomes it easy to generate an irregular color in two next colors that R 1 is less than 
0.1 and 1 .7 is exceeded, image concentration will become low easily. It is easy to become a 
picture with much concentration unevenness for R 2 to be less than 0.002, and if 1 is exceeded, 
image concentration will become low easily. It is easy to become a picture which is inferior to 
the blot between colors in it being R 1 <=R 2 . If the relation of R^R 2 is both filled as if R 1 and R 2 
are said ranges, it will become a color ink set which can form the full color image which does not 
have a blot and was excellent in coloring of two next colors between different colors. 
[001 6]The color ink of each color and the ink of black which constitute the color ink set of this 
invention are a water-based ink which the particulate material which consists of paints into a 
drainage system solvent distributed. Especially the color ink of each of said color is a water- 
based ink which paints are distributing in a drainage system solvent as a particulate material with 
a number average particle diameter of 50 nm or less. In the color ink of each color, the number 
average particle diameter of the particulate material which consists of paints is 5 nm - 50 nm 



preferably, and is 10 nm - 40 nm more preferably. If the number average particle diameter of the 
paints contained in the color ink of each of said color exceeds 50 nm, it will become coloring and 
a picture which is inferior to coloring of two next colors especially. The particle diameter of the 
particulate material currently distributed in a drainage system solvent can be ******(ed) using 
micro track UPA grading analysis meter 9340 (Leeds & Northrup shrine make) (it uses as a 
sample and can measure without diluting ink.). As a parameter inputted at the time of 
measurement, the viscosity of ink under test can be used for viscosity, and the density of a 
color material can be used for the density of a particulate material. 

[0017]As for the number average particle diameter of the particulate material which consists of 
paints in the ink of black, it is preferred that it is 15-100 nm, it is more preferred that it is 15-70 
nm, and it is still more preferred that it is 15-60 nm. The viscosity of ink becomes it high easily 
that the number average particle diameter of a particulate material is less than 15 nm, and it 
becomes easy to generate blinding of a head. On the other hand, if it exceeds 100 nm, the 
preservation stability of ink will fall easily, the ratio (particle size distribution) of the volume mean 
particle diameter mv and the number average particle diameter mn of a particulate material in 
the color ink of each color, and the ink of black — as for mv/mn, it is preferred that it is 1.1-3.0, 
and it is more preferred that it is 1.1-2.2. If particle size distribution becomes large, the 
infiltration speed of ink will become slow or rubfastness will fall easily. 

[0018]As for the number of particulate materials with a particle diameter of 0.5 micrometers or 
more of the color ink of each of said color, and the ink of black respectively contained in 1 I., it is 
preferred that it is below a 7.5x1 0 10 individual, and it is more preferred that it is below a 5x1 0 10 
individual. If the number of particulate materials of 0.5 micrometers or more exceeds a 7.5x1 0 10 
individual in particle diameter, the reliability of printing will fall easily. The number of the 
particulate materials which have said particle diameter can be adjusted to said range using 
centrifugal separation or filtration. For example, when there are many particulate materials which 
have the particle diameter of 0.5 micrometers or more, after distributing paints to a drainage 
system solvent, or after preparing ink, the number of particulate materials with a particle 
diameter of 0.5 micrometers or more can be reduced by centrifuging and/or filtering dispersion 
liquid or ink. The number of particulate materials of 0.5 micrometers or more can be measured by 
Accusizer™770 Optical Particle Sizer (made by Particle Sizing Systems). This device detects 
the particles which pass a test section using optical methodology. For example, after [ said 
water-based ink ] putting a 2micro liter in a measuring cell respectively and measuring in 
accordance with a predetermined measuring method, it can convert into the value of the 
particulate material in 1 I., and can ask. 

[001 9] Although the paints which may be used for the color ink of each color and the ink of black 
are illustrated hereafter, the paints used for the color ink set of this invention are not limited to 
the following paints. As paints which may be used for the color ink of cyanogen, C. I.PigmentBlue 
1, C.I.Pigment Blue 2, C.I.Pigmet Blue3, C.I.Pigment Blue 15, C.I.Pigment Blue 15:1, and 
CLPigment. Blue 15:3, C.I.Pigment Blue 15:4, C.I.Pigment Blue 16, C.I.Pigment Blue 22, and 
C.I.Pigment Blue 60 grade are raised. 

[0020]As paints which may be used for the color ink of magenta, C. I.Pigment Red 5, C.I.Pigment 
Red 7, C.I.Pigment Red12, C.I.Pigment Red 48, CLPigment Red48:1, and C.I.Pigment. Red 57 and 
C.I.Pigment Red. 1 12 and C.I.Pigment Red. 122 and C.I.Pigment Red. 123, C.I.Pigment Red 146, 
C.I.Pigment Red 168, C.I.Pigment Red 184, C.I.Pigment Red 202, and C.I.Pigment Violet 19 are 
mentioned. 

[0021 ]As paints which may be contained in the color ink of yellow, C. I.Pigment Yellow 1, 
C.I.Pigment Yellow 2, C.I.Pigment Yellow 3, CLPigment Yellow12, and C.I.Pigment Yellow. 13 and 
C.I.PigmentYellow. 14 and C.I.Pigment Yellow. 16 and CLPigment Yellow. 17 and C.I.Pigment 
Yellow. 55 and C.I.Pigment Yellow. 73 and C.I.Pigment Yellow. 74 and C.I.Pigment Yellow. 75 and 
C.I.Pigment Yellow. 83 and C.I.Pigment Yellow. 93 and CLPigment Yellow. 95 and C.I.Pigment 
Yellow. 97, C.I.Pigment Yellow 98, C.I.Pigment Yellow114, C.I.PigmentYellow 128, C.I.Pigment 
Yellow 129, CLPigment Yellow 150, C. I.PigmentYellow 151, C.I.Pigment Yellow 154, C.I.Pigment 
Yellow 1 80, and C.I.Pigment Yellowl 85 grade are raised. 



[0022]As paints used for the ink of black, carbon black pigments, such as furnace black, lamp 
black, acetylene black, and channel black, are preferred. For example, Raven7000, Raven5750, 
Raven5250, Raven5000ULTRAII, Raven3500, Raven2500U LTRA, Raven2000, Raven1500, 
Raven1255, Raven1250, Raven1200, Raven 1 190ULTRAII, Raven1170, Raven 1080U LTRA, 
Raven 1060U LTRA, Raven790ULTRA, Raven780ULTRA, Raven760ULTRA(above Colon Vian 
carbon company make);Regal400R, Regal330R, Regal660R, Mogul L, Monarch 700 and Monarch. 
800, Monarch 880, Monarch900, Monarch 1000, Monarch 1100, Monarch 1300, and Monarch 1400 
(above Cabot Corp. make);Color Black. FW1, Color Black FW2, ColorBlack FW2V, Color Black 18, 
Color Black FW200, Color Black S150, ColorBlackS160, Color Black S170, Printex 35, Printex U, 
Printex V, Printex 140U, Printex 140V, Special Black 6, Special Black 5, Special Black 4A, 
Special Black4(above Degussa make);No.25, No.33, No.40, No.47, No.52, No.900, No.2300, MCF- 
88, MA600, MA7, MA8, MA100(above Mitsubishi Chemical make);, etc. can be used. 
[0023] Magnetic body particles, titanium blacks, etc., such as magnetite and a ferrite, may be 
used as a black pigment. Metallic luster pigments, such as specific color paints, such as red, 
green, blue, tea, and white, gold, silver besides black, cyanogen, magenta, and the three-primary- 
colors paints of yellow, a colorless extender, a plastic pigment, etc. may be used for each ink of 
the color ink set of this invention. Said not only commercial item but the compound paints may 
be used. 

[0024]It is preferred to use an organic color as paints contained in the color ink of each of said 
color in respect of safety. As paints contained in the ink of black, self-distributed carbon black is 
preferred in respect of preservation stability. Here, the self-distributed paints refer to the paints 
with which the hydrophilic functional group was introduced into the surface. On the surface of 
paints, as a method of introducing a hydrophilic functional group, for example, an oxidizer (for 
example, nitric acid, a permanganate, dichromate, and a hypochlorite.) The method which could 
use publicly known methods, such as processing by coupling agents, such as oxidation treatment 
by ammonium persulfate, hydrogen peroxide, ozone, etc. and a silane compound, polymer graft- 
ized processing, and plasma treatment, and was newly developed can also be used. Two or more 
methods may be combined. The quantity of the hydrophilic functional group introduced on the 
surface of paints can be adjusted with control of treatment concentration, processing time, etc. 
The quantity of a hydrophilic radical can also be adjusted to the desirable range by performing 
two steps of processings, for example by performing denaturation processing of esterification 
etc. to a commercial self dispersing pigment. 

[0025]As carbon black in which self-distribution usable to the ink of black is possible, 
MICROJET (BONJET) BLACK CW-1 (made by an Orient chemical industry company), CAB-O- 
JET200 (made by Cabot Corp.), CAB-O-JET300 (made by Cabot Corp.), etc. are preferred. 
[0026]As for the paints contained in said color ink and the ink of black, it is preferred to remove, 
refine and use the impurity mixed by the manufacturing process, for example, impurities, such as 
a residual oxidizer, and other inorganic impurities and organic impurities in respect of 
preservation stability or a Kogation. It is preferred that calcium, iron, and silicon which are 
contained in each ink set to 10 ppm or less as a rule of thumb of refining, respectively, and it is 
more preferred to use 5 ppm or less. The impurity currently mixed in these paints is removable 
by carrying out backwashing by water of the paints by using methods, such as a reverse osmotic 
membrane, ultrafiltration membrane, and an ionic exchange method, for example. It is also 
removable using the method of adsorption by activated carbon, zeolite, etc. These methods are 
independent, or it can combine and they can be performed. The content of said impurity in ink 
can be measured by a high-frequency-induction joint plasma-emission-spectrometry method, for 
example. 

[0027]As for the content of the paints in the color ink of each of said color, and the ink of black, 
it is preferred that it is 0.1 to 20 % of the weight to the weight of all the ink, it is more preferred 
that it is 1 to 1 0 % of the weight, and it is still more preferred that it is 1 to 7 % of the weight. If 
there is much content of the paints in ink, blinding nature when water evaporates in a nozzle tip 
may get worse. On the other hand, if there is little content, the image concentration of a formed 
image may fall. 

[0028]The color ink and the black ink of each color which constitute the color ink set of this 



invention are a water-based ink which paints distributed to the drainage system solvent. A 
drainage system solvent as used herein means the mixed solvent of water and water, and a 
water soluble organic solvent. As for the water used for a drainage system solvent, it is 
preferred to use ion exchange water, ultrapure water, distilled water, and ultrafiltration water in 
order to prevent mixing of an impurity. As a water soluble organic solvent used for a drainage 
system solvent, Ethylene glycol, a diethylene glycol, propylene glycol, Dipropylene glycol, a 
butylene glycol, triethylene glycol, 1, 5-pentanediol, 1,2,6-hexanetriol, trimethylolpropane, 
Polyhydric alcohol classes, such as glycerin and a polyethylene glycol; Ethanol, Lower alcohol, 
such as isopropyl alcohol and 1-propanol; A pyrrolidone, Nitrogen-containing solvents, such as 
N-methyl-2-pyrrolidone, a cyclohexylpyrrolidone, and triethanolamine; Thiodiethanol, a thio jig — 
a lycee — sugars, such as sulfur-containing solvent; propylene carbonate, such as a roll, 
sulfolane, and dimethyl suloxide, ethylene carbonate, glucose, fructose, galactose, mannose, and 
xylose, derivative; sugar-alcohol;, etc. can be used. These water soluble organic solvents may be 
used independently, or may mix two or more sorts. 

[0029]In said each color ink and the ink of black, as for a drainage system solvent, it is preferred 
to contain 80 to 98% of the weight, and it is more preferred to contain 85 to 97% of the weight. 
As for a drainage system solvent, it is preferred to contain a water soluble organic solvent five 
to 40% of the weight, and it is more preferred to contain ten to 30% of the weight. 
[0030]The color ink of each of said color and the ink of black may contain other additive agents 
by request. For example, a dispersing agent can be added in order to raise the dispersibility in 
the inside of the drainage system solvent of said paints. As a dispersing agent, a surface-active 
agent and water soluble resin are mentioned. Especially, it is preferred to use water soluble resin. 
As said water soluble resin, the polymer used conventionally (**) can be used as a dispersing 
agent. Especially, the copolymer of the monomer which has at least one sort of alpha and beta- 
ethylenic unsaturation groups which constitute a hydrophilic part, and the monomer which has at 
least one sort of alpha and beta-ethylenic unsaturation groups which constitute a hydrophobic 
section is preferred. The homopolymer of alpha which has a hydrophilic group, and the monomer 
which has a beta-ethylenic unsaturation group can also be used. 
[0031]said monomer from which the polymer which can be used as a dispersing agent 
constitutes a hydrophilic part — 40-80-mol % — containing is preferred, said monomer which 
constitutes a hydrophobic section — 20-60-mol % — containing is preferred. If the percentage 
of said monomer which constitutes a hydrophilic part increases more than said range, the 
solubility over the aquosity medium of a dispersing agent may fall, and it may be inferior to 
stability. On the other hand, if the percentage of the monomer which constitutes the 
hydrophobic section increases more than said range, the water solubility of a dispersing agent 
may become high too much, and a water resisting property may get worse, or image 
concentration may fall. 

[0032]as said monomer which constitutes a hydrophilic part, the monomer etc. which have a 
carboxyl group, a sulfonic group, a hydroxyl group, a polyoxyethylene, etc. can be used — 
desirable — a carboxyl group and a sulfonic group content monomer — for example, Acrylic acid, 
methacrylic acid, crotonic acid, itaconic acid, itaconic acid monoester, maleic acid, maleic acid 
monoester, fumaric acid, fumaric acid monoester, vinylsulfonic acid, styrene sulfonic acid, 
sulfonation vinylnaphthalene, etc. are used. Especially, a carboxyl group content monomer is 
preferred and acrylic acid, methacrylic acid, maleic acid, crotonic acid, itaconic acid, itaconic acid 
monoester, maleic acid, maleic acid monoester, fumaric acid, and fumaric acid monoester are 
preferred. As said monomer which constitutes a hydrophobic section, styrene, alpha- 
methylstyrene, Styrene derivatives, such as vinyltoluene, vinylnaphthalene, a vinyl naphthalene 
derivative, acrylic acid alkyl ester, methacrylic acid alkyl ester, crotonic acid alkyl ester, itaconic 
acid dialkyl ester, and maleic acid dialkyl ester are preferred. At least one sort chosen from 
acrylic acid, methacrylic acid, and maleic acid (anhydrous) as a dispersing agent as said monomer 
which constitutes a hydrophilic part, At least one sort chosen from styrene, the alkyl of acrylic 
acid (meta), aryl, or alkyl aryl ester of especially copolymers are preferred as a monomer which 
has an alpha and beta-ethylenic unsaturation group which constitutes a hydrophobic section. 
[0033]As a polymerization initiator used in said monomer copolymerization or when it 



homopolymerizes, various kinds of poiymerization initiators can be used and the newly produced 
thing besides a publicly known thing may be used. Especially, said monomer is copolymerized or 
polymerized under existence of the polymerization initiator which has a hydrophilic functional 
group, and ** is preferred. As said polymerization initiator, the polymerization initiator which has 
hydrophilic functional groups, such as a carboxyl group, a hydroxyl group, a sulfonic group, and a 
sulfuric acid group, is preferred, and especially a carboxyl group is preferred especially. As said 
polymerization initiator, for example, azobisisobutyronitrile, azobis 2,4-dimethylvaleronitrile, 
Azobis cyclohexanecarbonitrile, azobisiso methyl butyrate, An azobis isobutylamidine 
hydrochloride, 4, and 4'-azobis 4-cyanopentanol, Azo initiators, such as a 4 and 4'-azobis 4- 
cyanovaleric acid, benzoyl peroxide, Peroxide system initiators, such as hyperoxidation dht- 
butyl, potassium persulfate, and ammonium persulfate, are mentioned, and a 4 and 4'-azobis 4- 
cyanovaleric acid, potassium persulfate, and ammonium persulfate are especially preferred. 
[0034]When using water soluble resin as a dispersing agent, as for the weight average molecular 
weight (value measured with gel permeation chromatography method), it is preferred that it is 
3000-15000, and it is more preferred that it is 4000-7000. If a molecular weight is too low, is 
inferior to dispersion stability in weight average molecular weight by less than 3000 and it 
exceeds 1 5000, the viscosity of ink may become high and the dischargeability of ink may get 
worse, the weight average molecular weight Mw of water soluble resin and the ratio of number 
average molecular weight Mn — as for Mw/Mn, it is preferred that it is 1-2.5, and it is more 
preferred that it is 1-2.2. If said ratio exceeds 2.5, viscosity may rise or distribution may become 
unstable. Adjustment of the molecular weight of water soluble resin can be performed by using 
together the method by polymerization conditions and this method, and chain transfer agents, 
such as concentration adjustment of selection of the solvent at the time of a polymerization, 
setting out of polymerization temperature, a monomer, and an initiator, for example. 
[0035]When using said polymer or said copolymer as a dispersing agent, as for the acid value, it 
is preferred that it is 200 - 500 mgKOH/g, it is more preferred that it is 250 - 450 mgKOH/g, 
and it is still more preferred that it is 300 - 400 mgKOH/g. If solubility [ as opposed to / that 
acid value is less than 200 mgKOH/g / an aquosity medium ] falls, it is inferior to stability and 
acid value exceeds 500 mgKOH/g, water solubility may be too high, and a water resisting 
property may get worse, or image concentration may fall. It is preferred to use what neutralized 
said polymer which has the acid value of said range, or said copolymer not less than 50% as a 
dispersing agent. It is preferred that the alkali which can perform neutralization using various 
kinds of alkalis, and contains at least one sort of hydroxide of an alkaline metal especially 
neutralizes. As hydroxide of said alkaline metal, NaOH, KOH, and LiOH are mentioned and NaOH 
is preferred especially. 

[0036]The color ink of each of said color and the ink of black may be made to contain a surface- 
active agent. When a surface-active agent is made to contain, it is desirable in respect of the 
drying property of a picture, or the stability of printing. As a surface-active agent, various kinds 
of anionic surface-active agents, a nonionic surface-active agent, a cationic surface-active 
agent, an ampholytic surface active agent, etc. are mentioned. Especially, an anionic surface- 
active agent and a nonionic surface-active agent are preferred. As an anionic surface-active 
agent, alkylbenzene sulfonates, an alkylphenyl sulfonate, Alkylnaphthalenesulfonate, higher fatty 
acid salt, the sulfuric ester salt of higher-fatty-acid ester, The sulfuric ester salt and the 
sulfonate of the sulfonate of higher-fatty-acid ester, and higher alcohol ether, High-class alkyl 
sulfosuccinate, polyoxyethylene alkyl ether carboxylate, polyoxyethylene-alkyl-ether sulfate, an 
alkyl-phosphoric-acid salt, a polyoxyethylene-alkyl-ether phosphate, etc. can be used. 
Especially, a dodecylbenzenesulfonic acid salt, an isopropylnaphthalene sulfonate, a monobutyl 
phenylphenol monosulfonate, a monobutyl biphenyl sulfonate, a monobutyl biphenyl sulfonate, 
dibutylphenylphenol disulfon acid chloride, etc. are preferred. 

[0037]As a nonionic surface-active agent, polyoxyethylene alkyl ether, Polyoxyethylene alkyl 
phenyl ether, polyoxyethylene fatty acid ester, A sorbitan fatty acid ester, polyoxyethylene 
sorbitan fatty acid ester, Polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, 
Polyoxyethylene glycerine fatty acid ester, polyglyceryl fatty acid ester, Sucrose fatty acid ester, 
polyoxyethylene alkylamine, polyoxyethylene fatty acid amide, alkyl alkanol amide, polyethylene- 



glycol polypropylene-glycol block copolymer, etc. can be used. Polyoxyethylene nonylphenyl 
ether, polyoxyethylene octylphenyl ether especially, Polyoxyethylene dodecylphenyl ether, 
polyoxyethylene alkyl ether, Polyoxyethylene fatty acid ester, a sorbitan fatty acid ester, 
polyoxyethylene sorbitan fatty acid ester, fatty acid ARUKI roll amide, and polyethylene-glycol 
polypropylene-glycol block copolymer are preferred. 

[0038]In addition, silicone series surface-active agents, such as a polysiloxane oxyethylene 
addition; Perfluoroalkyl carboxylate, Fluorochemical surfactants, such as a perfluoroalkyl 
sulfonate and oxyethylene perfluoro alkyl ether; biosurfactant [, such as SUPIKURISUPORU acid, 
rhamnolipid, lysolecithin, ]; etc. can be used. These surface-active agents may be used alone, or 
they may be used, mixing. As for HLB of a surface-active agent, when solution stability etc. are 
taken into consideration, it is preferred that it is 7-20. As for a surface-active agent, it is 
preferred to contain 0.001 to 5% of the weight to the full weight of ink, and it is more preferred to 
contain 0.01 to 3% of the weight. 

[0039]In the color ink of each of said color, and the ink of black, the compound expressed with a 
following general formula (2) may be added. 
General formula (2) 

R expresses alkyl with 4-8 carbon atoms, the alkenyl, alkynyl, phenyl, alkylphenyl, alkenyl phenyl, 
and the functional group chosen from a cycloalkyl group among said R-0-X n H general formula 
(2). X expresses oxyethylene or an oxypropylene group, n expresses the integer of 1-4. Since it 
is effective in raising the drying property of a picture when the compound expressed with said 
general formula (2) is added, it is desirable. 

[0040]As a compound expressed with said general formula (2), Ethylene glycol monobutyl ether, 
diethylene-glycol monobutyl ether, Propylene glycol monobutyl ether, diethylene-glycol 
monohexyl ether, Dipropyleneglycol monobutyl ether, triethylene glycol monobutyl ether, 
Triethylene glycol monohexyl ether, diethylene-glycol monocyclohexyl ether, triethylene glycol 
monophenyl ethyl ether, dioxy propyleneoxy ECHIREMMONOPENCHIRU ether, etc. are 
mentioned. Especially, diethylene-glycol monobutyl ether is preferred. 

[0041 ]As for the compound expressed with said general formula (2), it is preferred to contain one 
to 20% of the weight to the full weight of ink, and it is more preferred to contain one to 10% of 
the weight. If content exceeds 20 % of the weight, the regurgitation may become unstable while a 
blot gets worse. On the other hand, the addition effect becomes it difficult to get that it is less 
than 1 % of the weight. 

[0042]Urea and a urea derivative may be added in the color ink of each of said color, and the ink 
of black. If urea and a urea derivative are added, since blinding of a head can be prevented more, 
it is desirable. As the urea which may be added by said ink, and a urea derivative, urea, 1,1- 
dimethylurea, 1 ,3-dimethylurea, 1, and 1 -diethylurea, 1, and 3-diethylurea etc. are mentioned. 
Especially, urea is preferred. As for urea and a urea derivative, it is preferred to contain one to 
10% of the weight to the full weight of ink, and it is more preferred to contain three to 8% of the 
weight The preventive effect of the head blinding by content being less than 1 % of the weight is 
low, if it exceeds 10 % of the weight, a picture blot will increase, and there is a tendency for 
concentration to fall. 

[0043]In the color ink of each of said color, and the ink of black, in order to adjust pH, a pH 
adjuster may be added. As a pH adjuster, chloride, sulfuric acid, nitric acid, acetic acid, citrate, 
oxalic acid, Acid, such as malonic acid, boric acid, phosphoric acid, phosphorous acid, and lactic 
acid, and a potassium hydrate, Sodium hydroxide, lithium hydroxide, ammonium hydroxide, 
triethanolamine, Buffers for pH, such as bases, such as diethanolamine, ethanolamine, 2-amino- 
2-methyl-1-propanol, and ammonia, and an phosphate, an oxalate, amine salt, and a good buffer, 
can be used. For characteristic control, in addition, polyethyleneimine, polyamine, a poly N 
vinylacetamide, Polyvinyl alcohol, a polyvinyl pyrrolidone, a polyethylene glycol, Cellulosics, such 
as ethyl cellulose and carboxymethyl cellulose, Polysaccharide and its derivative, other water- 
soluble polymer, an acrylic polymer emulsion, Crosslinked polymer, such as polymer emulsions, 
such as a polyurethane system emulsion, a poly N vinylacetamide which constructed the bridge, 
and acrylic polymer, cyclodextrin, large cyclic amines, a dendrimer, and crown ether can be used. 



In addition, water soluble dye, a disperse dye, an oil color, etc. can be added if needed to an 
antioxidant, an antifungal agent, a viscosity controlling agent, a conducting agent, an ultraviolet 
ray absorbent, and a chelating agent pan. 

[0044]As for the color ink of each color and the ink of black which constitute the color ink set of 
this invention, it is preferred to be prepared so that it may have the following property value in 
respect of the ink-jet-recording characteristic. As for the surface tension of the color ink of 
each of said color, and the ink of black, it is preferred that they are 40 or less mN/m, and it is 
more preferred that it is 25 - 38 mN/m. If the surface tension of ink exceeds 40 mN/m, the 
drying time of ink may become long and inconvenience may arise on image recording. As for the 
viscosity of the color ink of each of said color, and the ink of black, it is preferred that it is 1.5 - 
5.0 mPa-s, and it is more preferred that it is 1 .5 - 3.5 mPa-s. The preservation stability of ink 
falls that viscosity is less than 1.5 mPa-s. On the other hand, if viscosity exceeds 10 mPa-s, 
discharging force will decline and it will be easy to produce the problem of being hard to recover 
when a head is got clogged. Although the conductivity of ink differs in the desirable range with 
the substance added by ink, it is generally preferred that it is 0.05 - 0.4 S/m, and it is more 
preferred that it is 0.07 - 0.3 S/m. If conductivity exceeds 0.4 S/m, the preservation stability of 
ink will fall easily. As for pH of the color ink of each of said color, and the ink of black, it is 
preferred that it is 6.0-1 1.0, and it is more preferred that it is 7.5-9.0. A head is easily got 
clogged as pH is less than 6.0, and on the other hand, if 1 1 .0 is exceeded, about a head 
configuration member, it will corrode, or will be easy to dissolve and will become. 
[0045]As for the color ink of each of said color, and the ink of black, being prepared is preferred 
so that the drying time on recorded media (for example, paper) may be 5 or less seconds. If 
drying time exceeds 5 seconds, it may be easy to generate an irregular blot and the blot between 
colors, and if a paper laps with a printing face, ink may move to the rear face of a paper, and 
fault may arise. The drying time of said ink can be adjusted to said range by replacing various 
presentations of ink with. For example, when drying time is long, drying time can be shortened by 
increasing the quantity of the addition of the surface-active agent contained in ink, and the 
compound expressed with said general formula (2). Using each of the color ink of each of said 
color, and the ink of black, drying time here records a solid picture with an ink jet device, and 
means time even if it piles [ print end ] up paper on the recorded solid picture, until a picture is 
no longer transferred. 

[0046]The color ink of each of said color and the ink of black are producible by the following 
methods, for example, the compound expressed with said general formula (1) — ** — in the 
drainage system solvent included in fixed quantity, the paints of the specified quantity are added 
and it distributes after churning using a dispersion machine enough. As a dispersion machine, 
various kinds of agitating equipment and dispersion devices can be used. For example, a colloid 
mill, a flow jet mill, a slasher mill, a high speed DISU parser, A ball mill, attritor, a sand mill, a 
Sand grinder, an ultra fine mill, The Eiger motor mill, a die no mill, a pearl mill, an agitator mill, a 
COBOL mill, 3 rolls, 2 rolls, EKUSUTO Lueder, a kneader, a Micro fluidizer, a laboratory 
homogenizer, an ultrasonic homogenizer, a high voltage homogenizer, etc. are mentioned. These 
may be used independently, or they may be used in combination. When dispersion media (balls, 
such as glass, ceramics, and metal, or a bead), such as an ultrasonic homogenizer and a high 
voltage homogenizer, use an unnecessary dispersion machine, especially by wear with dispersion 
media and a dispersion cup. Since inorganic impurities can be prevented from mixing in large 
quantities into pigment dispersion liquid or ink, it is desirable. As a dispersion machine, when 
using an ultrasonic homogenizer, it is preferred to distribute, after defoaming/deaerator of 
vacuum suction, warming, and marketing perform defoaming and deaeration. When using the 
dispersion machine which uses dispersion media, after distributing paints, it is preferred to carry 
out the process of removing the mixed inorganic impurities. 

[0047]After distributing paints to a drainage system solvent using said dispersion machine, it is 
preferred to remove a coarse particle by centrifugal separation etc. Then, by request, a water 
soluble organic solvent, an additive agent, etc. can be added, agitation mixing can be carried out 
further, it can filter after that, and ink can be prepared. In a drainage system solvent, with the 
compound expressed with a general formula (1), a water soluble organic solvent and an additive 



agent are added by request, after carrying out stirring mixing, paints may be added, it may 
distribute using said dispersion machine, and ink may be prepared. It is [ after preparing ink also 
in this case ] preferred that centrifugal separation, filtration, etc. remove a coarse particle. The 
high concentration dispersion liquid of paints are prepared, this may be diluted and ink may be 
prepared. 

[0048]The color ink set of this invention can record a full color picture by becoming a drop, 
breathing out and reaching the position of recorded media by being stored in an ink-jet recording 
device and supplying energy according to a picture signal. Especially the color ink set of this 
invention is suitable for using it for the ink jet recording method of a heat inkjet method. A heat 
inkjet method is a method which heats ink, forms air bubbles, makes the drop of ink fly from a 
nozzle to the position of recorded media using the pressure produced by growing up these air 
bubbles, and forms a picture. When the conventional water-based ink (ink using paints as a color 
material) was used, there was a problem in respect of printing stability that it is easy to generate 
blinding of a nozzle etc., but problems, such as blinding of a nozzle, are reduced in the color ink 
set of this invention. It is hard to generate the blot between colors, etc., and the full color image 
excellent in the color enhancement of two next colors can be formed. 
[0049]As for the color ink set of this invention, it is preferred that even the inside of a heat 
inkjet method is especially used for the inkjet recording method of the method which makes 
thermal energy act on each ink by two or more pulse applying. When the color ink set of this 
invention is used, about the reason the method by said two or more pulse applying is preferred, it 
is guessed as follows. If each ink is supplied with thermal energy by two or more pulse applying, 
the drop of one ink can be formed stably and the temperature change of the ink produced when 
making a drop fly rather than supplying the thermal energy by single pulse applying will become 
loose. As a result, it becomes easier to maintain the interaction of the compound expressed with 
said general formula (1), and the paints particles currently distributed in ink. Therefore, while 
being able to control that the dispersibility of the paints in ink destabilizes, the mobility of the 
excessive osmosis of the ink to recorded media with the compound expressed with said general 
formula (1) and the paints particles on recorded media can be decreased. As a result, the blot 
produced between the colors of a picture can be reduced more, paints can be further prevented 
from condensing unevenly on recorded media, and the color enhancement of two next colors by 
two or more sorts of color ink is conjectured to improve more. 

[0050]If discharge quantity is prepared so that the weight of the ink of per one drop (1 drops) 
made to breathe out may be set to 50 or less ng when forming a picture using the color ink set 
of this invention, since a higher-definition picture can be formed, it is desirable. As for especially 
the weight of the ink per 1 drops, it is more preferred that they are 25 or less ng, and it is still 
more preferred that it is 1 - 15ng. The color ink set of this invention can form a high-definition 
picture at high concentration by carrying out the regurgitation of the color ink of each color, and 
the ink of black with the droplet quantity of said range, without spoiling the drying property which 
each ink has. 

[0051 ]The ink cartridge provided with the recording head is filled up with the color ink of each 
color and the ink of BURRAKU which constitute the color ink set of this invention, for example. 
The cartridge holder inside an ink-jet recording device is equipped with this cartridge. Each ink 
with which the inside of a cartridge was filled up forms a picture by being heated according to 
the picture signal inputted, becoming a drop from a head, breathing out, and reaching the position 
of recorded media. 

[0052]An example of a recording head used for the inkjet recording method of a heat inkjet 
method is shown in dr awing 1 . It is the sectional view where dr awing 1 (B) met the front view, 
drawing 1 (C) met the top view, and drawing 1 (A) met the dotted line ab of drawing 1 (B) and 
(C). In drawing 1 , the direction of arrow A shows a height direction, the direction of arrow B 
shows a depth direction, and the direction of arrow C shows the length direction, respectively. 
The recording head 10 is provided with the main part 12 of the rectangular parallelepiped shape 
formed with silicon. It is parallel to a height direction (the direction of arrow A), and the 1st 
channel 1 4 attained from the upper surface 1 2A to the approximately center of the height 
direction of the main part 12 is formed in this main part 12. It is parallel to a depth direction (the 



direction of arrow B), and the notch 1 2C of the rectangular parallelepiped shape which reaches 
from the transverse plane 12B to this side of the 1st circulation way 14 is formed in the main 
part 12. It is parallel to a depth direction (the direction of arrow B), and the communicating path 
16 for opening the notch 12C and the 1st channel 14 for free passage is formed in the depth 
side of the notch 12C. 

[0053]It is parallel to a depth direction (the direction of arrow B), and the 2nd channel 18 is 
formed in the main part 12 at the position which follows the notch 12C. The front shape of this 
2nd channel 18 serves as a triangle, and the length of the depth direction of the 2nd channel 18 
is formed for a long time a little rather than the length of the depth direction of the notch 1 2C. It 
is supposed that it is parallel to a height direction (the direction of arrow A), and the 
communicating path 20 where the transverse plane 12C of the transverse-plane 12C side of the 
communicating path 16 and the 2nd channel 18 opens an opposite hand for free passage is 
formed in the main part 12. The insertion part 22 of the rectangular parallelepiped shape formed 
by polyimide resin is inserted in the notch 12C, and it is being fixed to it with the epoxy resin. It 
is a lower part of the 2nd channel 18, and the notch 22A of rectangular parallelepiped shape is 
formed in the position of the approximately center part of the depth direction of the insertion 
part 22, and the heating element 24 as a heating method connected to the controller which is 
not illustrated is arranged in the notch 22A at this insertion part 22. 

[0054]In the recording head 10, the 1st channel 14, the communicating paths 16 and 20, and the 
2nd channel 18 form the ink passage, and the transverse-plane 12B side of the 2nd channel 18 
serves as the delivery 26. And it is heated by the heating element 24 arranged down the 2nd 
channel 18, an ink drop is formed by this, and the ink which flows through an ink passage is 
breathed out from the delivery 26. Heating of the heating element 24 can be performed by 
impressing two or more pulses according to a picture signal. When not recording for the 
prevention from blinding of a nozzle, preliminary discharge of the ink drop may be carried out. 
[0055]That the color ink set of this invention is applicable to the usual heat ink-jet recording 
device, of course, The recorder carrying the heater for assisting fixing to the paper of ink, etc. 
and an intermediate transfer mechanism can be carried, and it can apply also to the recorder 
provided with a means to transfer to recorded media, such as paper, after printing ink to an 
intermediate. 

[0056]getting mixed up although a picture is formed using the color ink set of this invention — a 
recorded-media top — the picture — or the process which makes the aqueous liquid containing 
a fixing agent breathe out the whole surface on recorded media may be carried out. Said process 
is [ the back ] recordable in order of simultaneous either or two or more combination, before 
each ink which constitutes the color ink set of this invention reaches on recorded media. Thus, 
since the picture which consists the fluid containing a fixing agent of ink all of the surfaces of 
recorded media or by making it breathe out in part can be stably established on recorded media, 
it is desirable. 

[0057]As said fixing agent, various kinds of water-soluble polymers and polymer emulsions are 
mentioned, and acrylic polymer, polyester, polyvinyl alcohol, a polyvinyl pyrrolidone, polyurethane, 
etc. are preferred especially. When the paints contained in each ink have a hydrophilic functional 
group, it is preferred to use the polymer which has a functional group combined with this 
hydrophilic functional group as a fixing agent, and it is still more preferred that it is polymer 
which has a cationic group. The monomer which has a cationic functional group as polymer which 
has a cationic group, For example, N and N-dimethylaminoethyl methacrylate, N, and N- 
dimethylamino ethyl acrylate, The copolymer or homopolymer which contains N,N-dimethylamino 
meta-acrylamide, N,N-dimethylamino acrylamide, vinylpyridine, vinyl pyrrolidone, etc. at least, 
polyethyleneimine, polyamine and polyamide, etc. are preferred. As for a fixing agent, it is 
preferred to contain the inorganic multivalent cation. As for the aqueous liquid containing said 
fixing agent, it is preferred to contain the surface-active agent, and it is preferred that surface 
tension is 20 - 39 mN/m, and viscosity is 1.5 - 5 mPa-s in respect of the drying property of a 
picture. 

[0058]The aqueous liquid which contains water dispersibility crosslinked polymer, a surface- 
active agent, etc. besides the aqueous liquid containing said fixing agent may be applied to 



recorded media. It is also effective to use the recorded media (for example, processing paper) 
which contain the above-mentioned fixing agent ingredient beforehand, and it is desirable. 
[0059] 

[Example]This invention is not limited by the following examples, although an example is given 
and this invention is explained still in detail hereafter. 

After diluting preparation] "CAB-O-JET300" (made by Cabot Corp.) of [pigment dispersion liquid 
1 with water to 1 0 % of the weight of pigment concentration, at-long-intervals heart processing 
was carried out by 8000prm for 30 minutes, and pigment dispersion liquid was obtained. A part 
for the weight of paints was computed by having carried out the dry rise of this pigment 
dispersion liquid, pure water was added so that pigment concentration might be 8% of the weight, 
and the pigment dispersion liquid 1 was prepared. 

After diluting preparation] "Microjet Black CW-1" (made by an Orient chemical industry 
company) of [pigment dispersion liquid 2 with water to 10 % of the weight of pigment 
concentration, at-long-intervals heart processing was carried out by 8000prm for 30 minutes, 
and pigment dispersion liquid was obtained. A part for the weight of paints was computed by 
having carried out the dry rise of this pigment dispersion liquid, pure water was added so that 
pigment concentration might be 8% of the weight, and the pigment dispersion liquid 2 was 
prepared. 
[0060] 

[Preparation of the pigment dispersion liquid 3] 

Styrene / methacrylic acid copolymer 1 7.4 weight section (50/50 mol of copolymerization ratios, 

weight average molecular weight 7500) 

NaOH 4 weight section (it neutralizes 95% to acid value) 

The pure water 78.6 weight-section above-mentioned ingredient was heated and stirred at about 
50 **, it filtered with the pore size 1 micrometer membrane filter after the dissolution, and 
dispersing agent solution was obtained. Next, in addition, it processed for 30 minutes with the 
ultrasonic homogenizer (output 300W) after churning for 30 minutes, having added pure water 
1 90 weight section and agitating carbon black ("Monarch 880", Cabot Corp. make) 30 weight 
section after stirring to this dispersing agent solution 30 weight section. Pigment dispersion liquid 
was obtained by carrying out at-long-intervals separation of the pure water at 8000 rpm after 50 
weight-section ******** for 30 minutes. A part for the weight of paints was computed by having 
carried out the dry rise of this pigment dispersion liquid, pure water was added so that pigment 
concentration might be 8% of the weight, and the pigment dispersion liquid 3 was obtained. 
[0061] 

[Preparation of the pigment dispersion liquid 4] 

Styrene / acrylic acid copolymer 8.7 weight section (40/60 mol of copolymerization ratios, 

weight average molecular weight 8500) 

NaOH 2.1 weight section (it neutralizes 95% to acid value) 

The pure water 89.2 weight-section aforementioned ingredient was heated at about 50 **, it 
filtered with the pore size 1 micrometer membrane filter after stirring and the dissolution, and 
dispersing agent solution was obtained. In addition, it processed for 30 minutes with the 
ultrasonic homogenizer (output 300W) after churning for 30 minutes, having added pure water 
190 weight section and agitating cyanogen paints (C. I.Pigment Blue 15:3) 30 weight section after 
stirring to this dispersing agent solution 30 weight section. Pigment dispersion liquid was 
obtained by carrying out at-long-intervals separation of the pure water at 8000 rpm after 50 
weight-section ******** for 30 minutes. A part for the weight of paints was computed by having 
carried out the dry rise of this pigment dispersion liquid, pure water was added so that pigment 
concentration might be 8% of the weight, and the pigment dispersion liquid 4 was obtained. 
[0062] [Preparation of the pigment dispersion liquid 5] In preparation of said pigment dispersion 
liquid 4, the pigment dispersion liquid 5 was obtained like preparation of the pigment dispersion 
liquid 4 except having replaced the used cyanogen paints with the magenta pigment (C. I.Pigment 
Red 122). 

[Preparation of the pigment dispersion liquid 6] In preparation of said pigment dispersion liquid 4, 
the pigment dispersion liquid 6 was obtained like preparation of the pigment dispersion liquid 4 



except having replaced the used cyanogen paints with the yellow pigment (C. I.Pigment Yellow 
55). 

[0063] [Preparation of the pigment dispersion liquid 7] In preparation of said pigment dispersion 
liquid 4, the pigment dispersion liquid 7 was obtained like preparation of the pigment dispersion 
liquid 4 except having changed the dispersion time by an ultrasonic homogenizer in 10 minutes, 
and having changed the processing condition of centrifugal separation in 20 minutes at 5000 rpm 
further. 

[Preparation of the pigment dispersion liquid 8] In preparation of said pigment dispersion liquid 5, 
the pigment dispersion liquid 8 was obtained like preparation of the pigment dispersion liquid 5 
except having changed the dispersion time by an ultrasonic homogenizer in 10 minutes, and 
having changed the processing condition of centrifugal separation in 20 minutes at 5000 rpm. 
[Preparation of the pigment dispersion liquid 9] In preparation of said pigment dispersion liquid 6, 
the pigment dispersion liquid 9 was obtained like preparation of the pigment dispersion liquid 6 
except having changed the dispersion time by an ultrasonic homogenizer in 10 minutes, and 
having changed the processing condition of centrifugal separation in 20 minutes at 5000 rpm. 
[0064] 

[Preparation of the black ink 1] 

Said pigment dispersion liquid 1 62.5 weight sections Diethylene-glycol 20 weight section Urea 6 
weight section "SAFI Norian 465" One weight section (compound;m+n=10 expressed with said 
general formula (1)) 

The pure water 10.5 weight-section aforementioned ingredient was filtered after an agitation mix 

and with a pore size 2micrometer membrane filter, and the black ink 1 was obtained. 

[0065] 

[Preparation of the black ink 2] 

Said pigment dispersion liquid 2 62.5 weight-section diethylene-glycol 20 weight section 

Diethylene-glycol monobutyl ether 4.5 weight section Urea 6 weight section "SAFI Norian 104" 

0.2 weight section (compound;m+n=0 expressed with said general formula (1)) 

The pure water 6.8 weight-section above-mentioned ingredient was filtered after an agitation 

mix and with a pore size 2micrometer membrane filter, and the black ink 2 was obtained. 

[0066] 

[Preparation of the black ink 3] 

Said pigment dispersion liquid 3 62.5 weight sections Diethylene-glycol 1 5 weight section 
Isopropyl alcohol 3 weight section Urea 6 weight section "SAFI Norian 465" 0.1 weight section 
(compound;m+n=10 expressed with said general formula (D) 

The pure water 1 3.4 weight-section aforementioned ingredient was filtered after an agitation mix 

and with a pore size 2micrometer membrane filter, and the black ink 3 was obtained. 

[0067] 

[Preparation of the black ink 4] 

Said pigment dispersion liquid 2 62.5 weight sections Diethylene-glycol 20 weight section Urea 6 
weight section "SAFI Norian 485" Three weight sections (compound;m+n=30 expressed with said 
general formula (1)) 

The pure water 8.5 weight-section aforementioned ingredient was filtered after an agitation mix 

and with a pore size 2micrometer membrane filter, and the black ink 4 was obtained. 

[0068] 

[Preparation of the cyan ink 1] 

Said pigment dispersion liquid 4 37.5 weight sections Diethylene-glycol 20 weight section Urea 6 
weight section "SAFI Norian 465" One weight section (compound;m+n=10 expressed with said 
general formula (D) 

The pure water 35.5 weight-section aforementioned ingredient was filtered after an agitation mix 
and with a pore size 2micrometer membrane filter, and the cyan ink 1 was obtained. 
[0069] [Preparation of the magenta ink 1] In preparation of said cyan ink 1, the magenta ink 1 was 
obtained like preparation of the cyan ink 1 except having replaced said pigment dispersion liquid 
4 with said pigment dispersion liquid 5. 

[Preparation of the yellow ink 1] In preparation of said cyan ink 1, the yellow ink 1 was obtained 



like preparation of the cyan ink 1 except having replaced said pigment dispersion liquid 4 with 

said pigment dispersion liquid 6. 

[0070] 

[Preparation of the cyan ink 2] 

Said pigment dispersion liquid 4 31.3 weight sections Diethylene-glycol 20 weight section Urea 6 
weight section "SAFI Norian 465" One weight section (compound;m+n=10 expressed with said 
general formula (1)) 

"SAFI Norian 485" 1.5 weight sections (compoundim+n^O expressed with said general formula 

(D) 

The pure water 40.2 weight-section aforementioned ingredient was filtered after an agitation mix 
and with a pore size 2micrometer membrane filter, and the cyan ink 2 was obtained. 
[0071] [Preparation of the magenta ink 2] In preparation of said cyan ink 2, the magenta ink 2 as 
well as the cyan ink 2 was obtained except having replaced said pigment dispersion liquid 4 with 
said pigment dispersion liquid 5. 

[Preparation of the yellow ink 2] In preparation of said cyan ink 2, the yellow ink 2 as well as the 
cyan ink 2 was obtained except having replaced said pigment dispersion liquid 4 with said 
pigment dispersion liquid 6. 
[0072] 

[Preparation of the cyan ink 3] 

Said pigment dispersion liquid 4 462.5 weight sections Diethylene-glycol 20 weight section Urea 
6 weight section The pure water 1 1.5 weight-section aforementioned ingredient was filtered after 
an agitation mix and with a pore size 2micrometer membrane filter, and the cyan ink 3 was 
obtained. 

[0073] [Preparation of the magenta ink 3] In preparation of said cyan ink 3, the magenta ink 3 as 
well as the cyan ink 3 was obtained except having replaced said pigment dispersion liquid 4 with 
said pigment dispersion liquid 5. 

[Preparation of the yellow ink 3] In preparation of said cyan ink 3, the yellow ink 3 as well as the 
cyan ink 3 was obtained except having replaced said pigment dispersion liquid 4 with said 
pigment dispersion liquid 6. 

[0074] [Preparation of the cyan ink 4] In preparation of said cyan ink 1, the cyan ink 4 as well as 
the cyan ink 1 was obtained except having replaced said pigment dispersion liquid 4 with said 
pigment dispersion liquid 7. 

[Preparation of the magenta ink 4] In preparation of said cyan ink 1 , the magenta ink 4 as well as 
the cyan ink 1 was obtained except having replaced said pigment dispersion liquid 4 with said 
pigment dispersion liquid 8. 

[Preparation of the yellow ink 4] In preparation of said cyan ink 1 , the yellow ink 4 as well as the 
cyan ink 1 was obtained except having replaced said pigment dispersion liquid 4 with said 
pigment dispersion liquid 9. 

[0075]Various physical properties were measured as follows about each color ink and the black 
ink of cyanogen, magenta, and yellow which were obtained. 

(1) In the environment of the ink surface tension of 23 **, and 55%RH, it measured using the 
Wilhelmj molding surface tension gauge. 

(2) Ink viscosity "LEO mat 115" (product made from Contraves) was used as a measuring 
device. Each obtained ink was put into the measuring vessel, said measuring device was 
equipped, and it measured by the temperature of 23 **, and 1400 s of shear-rates " 1 . 

(3) It measured at the temperature of 23 ** using ink conductivity conductivity meter AOL.-40- 
3302 (made by DKK). 

(4) In environment with an ink pH temperature of 23 **, it measured using the glass pH 
electrode. 

(5) Using micro track UPA grading analysis meter 9340 (Leeds & Northrup shrine make), the 
particle diameter of the number-average-particle-diameter particulate material was measured 
without diluting ink. As a parameter inputted at the time of measurement, the viscosity of ink 
under test was used for viscosity, and the density of paints was used for the density of a 



particulate material. 

(6) It measured by the above-mentioned method, using particle number Accusizer™770 
OpticalParticle Sizer (made by Particle Sizing Systems) of 0.5 or more micrometers as a 
measuring device. 

(1) The measurement result of - (6) is shown in the following table 1. 
[0076] 
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[0077]next, the ink jet printer 1 of the specification which prepares the color ink set which 
consists of various combination shown in the following table 2 using said obtained ink, and is 
shown below and the ink jet printer 2 — one of ink cartridges was filled up and (7) - (10) was 
evaluated. An evaluation result is shown in the following table 3. The number of each column 
shows the number of each used ink, or the used number of an ink jet printer among the following 
table 2 (for example, in Example 1.). The picture was formed by the ink jet printer 1 using the 
color ink set of the black ink 1, the cyan ink 1, the magenta ink 1, and the yellow ink 1. . 
- Inkjet printer 1 heat inkjet method two or more pulse printing : droplet quantity 39ng of 2.75 
microseconds of droplet quantity 39ng and inkjet printer 2 heat inkjet method single pulse 
printing: pulse width 1 drops of prepulse 0.75microsecond and main pulse 2.0microsecond1 drops 
[0078] 
[Table 2] 
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[0079](7) The total 1x10 8 pulse was injected per one nozzle of a Kogation test head, change of 
the dot diameter on FX-L paper (made by Fuji Xerox) and dot impact position gap were 
investigated, and the following standards estimated. 

(7-1) Dot diameter change 0 ... Dot diameter change was less than 5% to the first stage. 

** ... Dot diameter change was not less than 5% of less than 10% to the first stage. 

x ... Dot diameter change was not less than 10% to the first stage. 

(7-2) Position shift 0 ... The position shift was not accepted. 

** ... The position shift was a range permissible although it accepted a little. 

x ... The position shift was remarkable. 

[0080](8) To color blot FX-L paper (made by Fuji Xerox), the solid picture was printed so that 
black ink, yellow ink and cyan ink, yellow ink and magenta ink, and yellow ink might adjoin using 
the above-mentioned printer, and organic-functions evaluation was carried out about the blot of 
a color boundary part. 

0 ... The blot between colors was not accepted. 

** ... The blot between colors was a range permissible although it accepted a little, 
x ... The blot between colors was remarkable. 

[0081](9) To secondary color appraisal FX-L paper (made by Fuji Xerox), using the above- 
mentioned printer, yellow ink and cyan ink were respectively printed with 100% of image density, 
and the solid picture of green was formed. The secondary color image was similarly formed with 
magenta ink, yellow ink and magenta ink, and cyan ink. Organic-functions evaluation was visually 
carried out to these secondary color images. 
0 ... It colored in two uniform and good next colors. 

** ... It was a permissible range although coloring nonuniformity was accepted a little, 
x ... It was uneven and coloring nonuniformity was remarkable. 

[0082](10) A solid picture is printed in each ink to FX-L paper (made by Fuji Xerox) like the 
drying evaluation aforementioned printing test, Time until ink is no longer transferred by the 
paper to which the load of 100 g/cm 2 was applied and which piled up another FX-L paper from 
the printing image, and was further piled up from the top was measured, and the following 
standards estimated. 
O ... It was 5 or less seconds. 

** ... It exceeded 5 seconds and was less than 10 seconds, 
x ... It was 1 0 seconds or more. 
[0083] 
[Table 3] 

















StKftM 


O 


o 


O 


O 


o 


mmiz 


O 


o 


0 


o 


o 




O 


o 


A 


0 


0 


mm* 


O 


o 


o 


0 


0 


MMS 


O 


o 


o 


0 


0 




O 


o 


o 


o 


o 


3S»ffJ7 


A 


o 


0 


A 


o 




O 


* 


x 


X 


* 




A 


X 


* 


* 




Jt««3 


A 


A 


A 




o 


mm 


O 


O 




A 


A 



[0084] 

[Effect of the Invention]According to this invention, also when it is used for a heat inkjet method, 
while there is no blot between colors, and excelling in coloring of two next colors and having 
sufficient printing stability, the color ink set for inkjet recording which also has sufficient ink- 
jet-recording characteristic can be provided. According to this invention, the method for 
recording image which can form a high definition full color image stably can be provided. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a schematic diagram of the recording head of the ink-jet recording device which 

may be used for the method for recording image of this invention. 

[Description of Notations] 

10 Recording head 

12 Main part 

14 The 1st channel 

16 Communicating path 

18 The 2nd channel 

20 Communicating path 

22 Insertion part 

24 Heating element 

26 Delivery 
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gmen t Ye 1 low IS I, C. 1. P I gm 
ent Ye 1 1 ow 1 54, C. I . PI gmen 
t Yell ow 180, C. I . PI gmen t 
Yell owl 8 5$it>y&lf &ti*. 
COO 2 23 y^-y^o^v^Kfflv^tiSaflfcbT 
tt, 7T-*X75y*. ^VTV?/*, 7**UZ/ 

KWJffSLtv, Raven7000, Rave : 

n5750. Raven5250, Raven5O0O 
U LT R All, Raven3500, Raven250 
0ULTR A, Raven2000, Ravenl50 
0. R a v e n 1 2 5 5, R a v e n 12 5 O, R a v 
enl 200. Ravenl 190ULTRA11. Ra 
venM7 0, RavenlO 8 0 ULTRA. Ra 
v en 1 OBOULTRA, Rave n790ULTR 
A, Raven780ULTRA, Raven760U 
LTRA (sl±^o>\£ry ■ A-#>ttBD :Reg 
a MOOR. Regal330R, Regal680 
R, Mogul L, Monarch 700, Mon 
arch 800, Monarch 880, Mona 
rch 900, Monarch 1 000. Mona 
rch 1100, Monarch 1 30 0, Mon 
arch 1 40 0 <«J:*+#y MiS) : Co I o 
r Black FW1. Color Black F 
W2, Co I o r B 1 a c k FW2V. Color 
Black 18, Color Black FW2 0 
0, Color Black S150, Color 
B I a c k S 1 6 0. Color Black S17 



0, Pr 



35, Pr 



I/, Pr 



lntex V, Print ex 14 0U, Prln 
tex MOV, Special Black 6, 
Special Black 5, Special B 
lack 4 A, Special Black 4 (Ml: 
Wy+rttH) :No. 2 5, No. 3 3, No. 4 
O, No. 47, No. 52, No. 900, No. 2 
30 0, MCP -8 8, MA 6 0 0, MA 7, MA 8, 
MA 100 m±.=&ft&tm iSSfcfigffiTSCttf 

■ess. 

[0 0 2 3] 7?WK 7x^h^©«ft 

», «, s. s«<owsay«K\ tsmoit 

CO 0 2 43 80S*ft<O*9— o^icsssnsB^ 

*WA-r*3?i«i:uT«, eua, mm mxi£. m 
s, m*>#ym. &*vimm> *3e«srs»«, a 

sic. 2w±o*te*ia*#*>^rfe*i,v a 



5. Sfc, z 

co 02 si 79* ?v*>?ic&m<iim$iBmm 

m*i)-*>79v?thXtt, MICRO JET (B 
ON J ET) BLACK CW-I (*'JX>h 
(t*lStt«) , CAB-O-J ETZ0 0 
vbttSD , CAB-O-J ET300 h 

ttao , «mu\ 

CO 0 2 63 WI3*v-O<'*J:0 r 77>y^©Y>^ 

n-eni oppmaTti-awib^sK, 5 PP m« 
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asm mumw. -<*v*mm<Dimmm*z 

C iib*l»#a. -Ol'tf K»ttaSli§?Ftt8j©£*!iflI 

asrce*. 

[002 7] SuE»fi<?>A5— fVffcJ:tf^5y*0 
*y*#lcfctta«8©#*rffltt. ^-fy^fiffltcfl « 
LTO. 1-2 0 111196 -CfcSOfftfSK. 1-10 
fflfl%Ti&a©tf<fc»>»SU<. l~7ffia%1?»3<D 

[002 8] »Hli©*5--<y**» hfc««0Tt^ 

»<osax*iBih-rsfc». f*y5aMc s«*. «b 
B»iBi**flwr»o«waw». «*, 

3-jk s>x*UyyU3-Jk 7n£U-yyUa- 
>k y^oUL-v^ua-n-. T^wyfya-fl'. h 
yx^uyyua-jw l. 5— -tyi<ys>*-/k 

2i e— 's+tfyHJ*— u ff-v-b'fB 
;<y, yy-b'Jv, ^yx^-vyyua-Ji/SSo^MBT 

-/^•;i/-2-i^g^Pv. ^ »n*\*a*'jn?PU P 
/-;k **«*W*a—*, W*5X i?**-rt<X 
U<y. SWa-X; 7fr*h- X* iS94h- X. ^y 

y-x. *e/P-x^waaaff*©»w» ; »r*a 

[0 0 2 9J l5K**9-^y*'*J:tf^ r 9 y*<0')'y < 
frJCfcV'T. ^KiS»l48 0~9 8aiB%«SSn*O 
A<#* L<, 8 5-97 fflffi94**i«n*©tf * 0»* 
U». *fc, *Stt««*»* 5-4 Offl 

ffi%-srtrfa©:Wffsu<. i o-3ofiiR%«wr6 

©!tM:0#S U\. 

[0 0 3 0] jffiffi&&©*5-'f y**5*tf7?y ?© 
Stirafc*ic. aK&Krtsto-raefctf-ess. »SWH 



*ffiH1?*a, «*fta!feffl«ra'>&<tt 

m<r>a. it-xru>>mmg%m&im#£~ 

l^«iS&««ra;J>fc<fcfclffi©o. <3-x^y 

it, a*a*«-rso. fl-x^ytt^afcsfr&r 

[0031] #HWJfc UTffilflL»8JHN*a. «*tt 
®«fflar5«J8B»ffl»!S: 4 0~B o*n<%*rra© 

*w*w». sfc. 3#tt®*«#ra95aBin«»*2 

0-6 o*;W%«Sf a©ft<Ha L.lr>. 8t*tt8R%*8# 
^SMPJ©3«ttffl«:Jc»taiSIWtt<»'ffiTtT. SfSSftK 

£s«w*<fca. -a, »*tt«s*«»riJuiru'a«iiiM* 
-raj&aav&a. 

[0 0 3 2] a*ffig!*Wfi£*Sfia&3!tiffl#fcL--Ctt. 

*vy««^ra*/'v-«?»iffis-e*, »*l<«a 
*ait*-yjHS. x«-*yi8MtA-«iitf, r» 
u**. x**ya<«. »nhy». -f#ay», -r* 
ayS*t./xxT>k -vW>St vwytfcfc/xx 
7T;Wfc ^Nrjtare/xXT^k Uxrt'XJl'* 
y«. 7.f-uyx;v*y». x;V*y<ttTxjw-7?P 
y*WOT*na, J!?i^#*&';^s*w*>' , ? 
-fc'Wftt'C. r*vm. ^wy 

*ohy», <fjt3V«, ^23y»*/x*T 
;K ^wy», vp-fyirey'xx-f/K 7^rt«. 
7v;i*e/xxrjw»w*uv tt*ffiBB«Mfis:-ra 
S5Ei(iffl«!fcLT«. x^-uy, o-/f-;vx^uy. 
ex*h*xy9©x*uy&RI&, tf^;^7f u 
y. Ux^7f vvfflm* r*y;i«7;V*/Vxx 
r^. /**y;v«rjl'*;uxxx;l'. »Dhy»T;V 
*HWK -f *ay»5>7'***XX^fl'. 
y«fr^*^xXTJM>W*U^. #KffliLT«* 
«*1S»«*RWaSgC*ffl«fc l-T. 7*';JWfc ^ 

* > y c«7j<) -rw^y»*>5.atfna'j>*< t 

ti lfflt> W*tt»*fflfiWao r ff-x^lxy1£=pBl 

as*tra*«»i ur, x?- i^y, (/ ?> 7* » 
;i«©rn.*;v, ry-;i/*/ttt7;v*/i/ry-;i'Xx 
^/w»&atfna'j*!*< tt. i atwttm^^^cw 

[o o 3 3] afc*m#fc#ta£Sfc«*si!fiw'raia 

Cffl»,>6naa^fl8*&*JfcLTI4, #a©S^M4fi»l6' 

t«,*v>. s»*ttifiis«#s-aa'gfiH*6»© 
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(7) 131)82 0 0 1-4 9 1 5 9 



^mmtm^<. >t»T?t>< *A>#*yjvs!W»te# *>tejrais«»ji:i/rtt, r/u+n^y-evx^y 

^nsVii*. 7*ATx-2. 4 -y*?7U*H3- UyXMsyBIB. EHMS6WI, JSl»asa«axX'r;l/ 

MJ;k 7Vex->*o^*^V*/l<#-h l J;K 3"/ «8f89xXr-;Va. aMjBI»ttxx?;l/©;*/V*:'a 

trx-i-vBaa^/k 7^x^77**7 sy vast «. «»7*3-/i/i-?>i.©8ffliix?*«fc*trx 

«. 4. 4 -7^7.-4-^7 /<* 5 «er***XA*3"»MU 

4. 4 '-7'/KX-4-i/7>'SeB»<07V^W*6 ^x*l»y7***x-*****>W». 

3W, awb'ow^ waxes?- t-7*fo wm i^ji^x-r jwr»«u r^mym. 

*Ufiv. wm7v*~V^Q<WWMtoimmW » #y^yxf-v^7Ji**x^/i/yyjM*a^ 

wan, 4>-p«,4. 4 --7»/tfx-4-s/7y^» -ess. *-efc. v?fto-*>*>xA>*>mm. -rv 

e, ansa* y jf68!7v*x!>.k)!«ff3:U\ 1 7Pt>>i/77£u-j'Xrt'*v»H. *;yf*7i^ 

10 0 3 4] »K»Jfc UT*»tt«f8B*fflV*aa#, * 7x / X** */7**«7x=*X 

«!>iiiffl¥^»?itt (w-si-^a^B^h?? *y^s L ;vtr7i-ji'^*yiaa. -77 

7-f »1»a&*tt*flD tt, 3 0 0 0-1500 0T« ^;U7x^>V7x7-fl'-yXrt'*y®ffl§W<aF* W\, 

ffiffi¥$#?ffl)t><3 o o o*SJT«. fr?mtf 5>x*-uyr*+*x-**, *'J**yx*PV7>i' 

fiw*t, afinaest£*»j, t sooo«a*at:. i* *A/7i-^x-f)i/. s}ty:**yx*n>jBA6R:£X 

>9<NUHtt<«0. Y^*«ttttlltt*WW4i^ rJk ViMf* sflHMxX**. #y *-*«>x*U>- 

TJgjT^fflMnWifcMw/MnB, 1-2. 5-p»S<0 h-M««X**A\ /V-fcW yBBaa»xXrJk # 

*'»*u<. 1-2. 2T»**«* l *&»*u. 1 . tse y*#yx^uyyiJ-b'jy|ifl8»xX'rA', #«w 

Jt**2. 5*ffl*Si, ttlW>«±#Ufc»K -fe>JyfltJtt»xxx/l\ ya«UM»xx?;k tf'J* 

jet45«^^*5. *sffi«(iB«o»?aoJH»», ea *yx*uy7Ji/*/u7Sy, tfy**yx*i^asAfi 

xi*, m^Bj©jsj8®fflH. BsaaposBg. Juttta bj75 k, 7**ji/7**v-*r5 k. *ux*vy 

a, 7x-;vx-^k *y**yx^i^y***-fl/7xs 

Co o 3 5] #«t»jfc tr«(»2ffl***fc««>a«ffl'& rt-x-r/k #y **yx*uy p^i/^xxH/x- 

»««ffl*a«*s *«r«HBtt2 0 0~50 0mgKO ao #y**yxf-I/77***X— ?lk *U** 

H/gT»»SO*WSb<> 2 50-4 50mgKOH > xf-U>JBtt«xX^W y*U*ry|Bffl«xxf- 

/gT?S&*©tf.fcy#*L<* 300~400mgKO *. *U**i'X*U*yjl.K*:/|BlBxXJ*, jg 

H/g-WMOWS&lcjVftUi ««><2 oorogK J»B7A*o-/l.7 = F, *Vx*Uy«nj3-**V 

OH/g*S8-e*ai:> MMadttraMMUNrF 7^Kuyfy3-*yo»*3«y^-*w»w^ 

CT^ttlCfcD, S^SOOrngKOH/gfeB*. [00381 *0(6. #Vyn*tf j/*-*J/x*uyfJ 

#«Trs«Stf**. »SS»JtbTtt, i9e»SH«>» ;v*>W#yS«, /<-7>l'*»7IWM'X;l'*y»B» 

«»fft-5W«2a«»»«lf > «:if!K«Sa»*- 5 0% **yx^l/y/V-7**n7***X--?jM5M>7-y 

*»4ftt««MWU\ WE7**U*IW>iWNfc «Bl/C**fc\ SftffiBSttffJOH L Btt. 8»£ig 

fcfcLTtt. NaOH, KOH, U0H*W*V WWMW«fc7~2 01fMO«6F«U\ SlffifS 

(fft.. NaOH*«»*U^. i$»J«, -TVf <0^fflffl(C?tUT. 0. 0 0I~5ffi» 

[0036] i5iB*a<o*5— <v>7*>ixs-rw*<o %*»sns©««FaK, o. oi~3am94#w« 

«**«*«5fc, aftccneaMt^ai^oKSito^T [00393 i<iE*ao*9-<yf Js*t/79-x 
»su\ #®g«9JfcuTa, ^t©7=*>e»® tit, Tia-to? (2) T?as*i«<t^S)«»« 

«. WttJHBS*M$#W&*i*. 7^*y to -(fiS (2) 
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R-O-XnH 

WI2Htfc£ (2) "fs R«K5R15 ; Fa4-8fflr^ 
Ik 7A«i''x;k 7/I/+XJK 7iiA« 7***7x 
-;U> 7/M'-x,il.7xx;k feJ:rf>■^'o7;t'4 : ■^SA , 

tf^ynt: uvaser. ntti~4©aa«a-«-. 
wisnas (2) ■casnsffc-swsrsani*'*^ w« 

mum ang-tra (21 -ggsnatiAtefc IT 
a. i»uvyun-^/-f*to-T)i,. yx*tv ,o 

i/jux— fit, yyaei/i/^ya— *<e./:f*7Ux- 
r>k hUx*-Uvy>J3->l*>'^-A'X-r>K H 
>J X* \sV9 1> 3-Wy'^Fi')H-fA', ^"x^- P 
yyya~;l'*>'->*ci'^+i'^X— rA'. hVx-T-U 
vyiJa-^*y7xx«/x*;l'X-rJl'. *J***s? 
nkSV'Vtf+V^Uv^^v^x-T^l^BiaSi 
yx^wvyurj-^yyf-n/x- 

to 0 4 1] ttE-ites (2) T?a«ns(t#WB. ■< 
>*o^a«i=«U"c, i~2 offilll*•arff^ftaoft , 

l-10fiffl%#WSft«<OAt.*:t>»*l. 
t\ 2 0 ti&ffWttZt 

to a 4 2] «t2e*feo*?-'<'j>*fcJ:tf:/ , *v*© 
B8R**tfJWRM»»«»a«rt-*<:, a* F<OBJS*» 

i. 3-sw*«* i. i -fx** 

I. 3-^X*>WjWSAW5n*. *"Ct.. 

ffiflBc»ut, i~io gffl%-&«jnso^* L- 

At i B«%*»*««fc> ^» FHMOOKMMW 

«<. i omm^isffltsfcafo^wa^ saws 

r*.±t^ DHMffltiJfcLTtt, m MM. SML » 
St, *xyB, 5/s9«. -*n>«, 

syvs. saw©®*. asHta'.**^ *smw-h 

JWWfcU^f A» *»fc7i' i Ex9^ bVX 

z/->vr*v, s;x4t/-n,7sx x^z-n-T's. 

v> 2-75y-2-y^-;l/-l-ya^V-;W 7V 

^7«<o«s. aajam. y5:/ 

#S. *<D<IS. WffiH»Oft»*Vx?-UVW5^ # » 
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U73VSK, i?yNlfx;V7-bh75h\ *'JtTx/P7 
jVa-jk #yt£x/Hftiy Fv. dC'Jx^-lxyyyrj 

zkffitttfyv- T^'J^Rtfyv-xv^sX * 
9 itWyfkmfrV* y«f ©#'J t— xv;VVa 
*«Ufctf V N ex;V7* 1-7* K*7* 'J v 

v®. t'vK'Jv-. »5-»x-rJWK®%«^>5i 

m. mmmu mm. mmmmm. atf*i-»- 
fc&ja&ic*i8isiM*s »»Bm, «astts#f*t>aan 

to o 4 4i ■mm>**v—<v>7*.> vwmxx^ 

*ftfe©*5— T>*J3J:tf^5v*<0-l , >'f«, TIE 

88tt©jfitT?#SlAV WEftft©*^-^^***^ 
-r=? y*<a<(V>>omfiiBth&.. 4 OraN/m£lTT<& 
5©i(<»tU<. 2 5~3 8mN/mT»fcS©#J:&W 
Vi'©aa«** t 4 OmN/m*a*«t, 
-fVi'Offi«Rffl^fi<*t). SH8BS-L ^5-&*»* 

^©^i/»OteW±. I. 5~5. 0mPa-sT?*« 
«*WaK- 1- S— 3. SmPa • sTJSBaffl^J: 
D**U". «K*'l. 5 mPa • s*MT»«t. 

^^ammtmiif^t^ watwt o m 

P a • RtW*#«iSTU 'nv KtfSWl* 

«Hft'Hft«*», Hfi«l=», 0. 0 5-0. 4S/m 
•P*6«5«»»*U<, O. 07-0. 3S/tnt?»5<D 
tfjct>»*^. IBWO. 4S/m*ffl«t. f 

*is,ttfr7y»©-f>'<'«>pH(*, 6. o—i l. 0 
Tfcao* < »*U<. 7. 5-9. 0T?«*©*'t(}$f 

pH^e. ojftiatfiaat, ^-/ WB8ss«3 
us<*o> ii. o*iH*.5£'vs>t:»fiM!m 

10 0 4 5] WE»fi©*v-^yffeJ:tf^vf© 

MWiaA'5»*ffl^«t, Mu»»»*wmm& 

«£US<. *ftBl*ffiteffltttfS*«tS«OfflSft: 
^y*A«»0^«*ft'ftC5»ftA«»S. SaE-O*© 

gaeBKSBtraciAn?**. w*«. 

* (2) Ta^nsfc-Stto^iiBfi^atactteJ: 
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(8) flfM20OI-4 9 159 



H2BU Sl*»7^6, IE!8Lfc^i'««±fc«*2fc *mfl& t&feWktt-Of CSS8*fe 

*H*J:tf»»aSE2*fiW-rsc t6«T#5<, MS.!*, to 0 4 93 *S8M©*^— H*. SK:-'? 

ao^KSA-. 7P-S?i» HSrt/. X?yi/+-5 to i^i i» h3SrS5<0*-et. »fc. JBStO/WX Bitot* 

^-vpa;V, VWWJS?—. Vfi/Y-W V4Vxy MEBttfiStCJflt'Sti.ao*'!?* #58 

iBB***i?^-fif-«t*tfaKBE**^^if ca^y^mafbftW***:**., DOS 

HMW^r «T5X, $fW»* » HK CI) T?a*ft3fc£%fc, -fy**li:»flrLT 

fS«»(6?K*'i'y*>»'K:*«K 0 1xr*<0«W±'!?** acfctf-psratirfcic Suffi-«« (O T5a8*fta 

*6tt, «H*#«tt,fc», iSALftJS«^tt«J%»* *8-teS**a©*l»JtrSi: fc*<T?*> 2*O±0 

Co o 4 7] ne»flMKJSir«T. » MMKng. 

mrao. *i«t£wais»j«*t;»4D« warm* wnnvmim ci ko-j-to a 

»tatuw!t(. a*, MMmc -» iwtrst. 

*H«*Jfe*tf«lM*iB*r, MWfrUftfe 88» n-gttT«»©*f**W tC. 1 - 15 n gTfftS 

sa« K* 0 ffi*ISrF*»£1-a«0ftW* Us S 5 MMRttlHU C fcfc J: 9 . >-**'WTSK 

#--*«^**i5Ci:KJ^T\ «Wt*oTttWU «. SSB^f K«l*ft^y#*- h 'J VJK^mtti 

tt. ftte. SS^yf^x-y l-Bi l!:JSfflffnft**<Wi'*'tt. X***i«®»e#»!:JS 
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CO 0 5 2] fS 1 IC, SKV^£?x V httV-OOV 

SI (B) ttiEffia, Hi <C) »i¥ffiB, HI (A) 
ttBl (B) v (C) ©jSfflabfcSJofcRffiH** 
5, «. HI fcfe^r. *BIA*iSia:B«^*, m 

»#©#*! 2*«8*'C^«. 2ICI4. IS* 

J?ft GSaiAjtfJ) tWt«S!), &r>±ffil 2A*& 

i z ©ffisfffflioss'WtssTKit-ats i see i a a* 
jeaan-c^s. **i 2K«> «fj#s«i 

BIB*!*© tffiT*!), S^>jEffil 2Bfr&S&lSSffl 

gi 4©$«iai?af3ift*tt««!>«i>i* 1 2cma. 

«nTt>a. 9)** I Z Cffl*fT*«Elfc»±. JWrS2ffl 

(*9iB»i«q) fcwcso. 2Cf:8i 
ana 1 4 t*aifflf «ft*<oisa» 1 6*«»j»<sn-c^ 
3. 

[0 0 5 3] **l 2Ktt. *ff**lSl (fefll 

B*fi) t¥f7T?«o, vsmi 2cwsew-sfcca 

(C, »2ffl»l 8i«JSS«lT^.5. COffl2SHMl 8 
<0iEfflB«l*Sft*i:a-3Tfet). Sfc»2»fttl 8<o 

tmeme&n&mt* i 2c©*ir*#f*i©s<s* 
o*.«Tfi<»«*nT^a. **. *#t 2Kii, as 

22n&1 C*91A#*J) tWrilZtU B.-om% 1 6© 
Effi t 2 C«t»2«fB 1 8©jEffi I 2 C fcttE»«i: 
«jffiffl-4-SjS!ffl»2 0*NBsfc**vtV3. £fc, WK* 

»a»a2 2*ttt*as<v x#*s/«»tej:?>as3 
tir^a. c©t4*a»as2 2K». mzms&i 8©t 

fiottii.iii*6S2Z<o«f5*Sifii©B**W©te 

Htat#*«©w**2zA«'je**nrteti, wx* 
2 2 Artcaeamta^nv hB-5K«8S*nfc*n» 

¥St UTOJgBttZ 4 sWEHSfttva. 
[0054] ES^vKl OTtt, 8S18M&1 4. m 
Bl 6, 2 0, SCF»2«f£Bl BiM-VfrSHBSiML 
Sff2»l»-1 8©jEffiW2-B««5ttWa2 6ta 

^r^s. t-ur. -fy*««*8fen«-fv*aai2ea 

Bl 8©T#fcEBSftft»»*2<KiWB;J*, cn 
ns. Wu 3S«W*2 4©4M»«, MMVUaKCCM 
ft. /Xil/©Bes«)l»Jfc<5ft»fc. iESSfcfrfcfc^i: 
[0055] *»B©*9~r ffl»©» 

*©a^©®o*«8W5ft»©fc-#-«*jsaLfc 

**8im «3©iieB«»fcie^*#a*B** 
laBSKffcfeas-rsc tare**. 

[0 0 5 6] *fHB©*5 — f>9*y h*ffll>TBS« 



*«AK-T*©lcfi8»UT,.afiS8W«:Jtteiffi«ffllc, fc 

82S«*±iciUaTrs9!i, isqs$©^f*i*\ *>b< 
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(54) WATER-BASED INK FOR INK-JET RECORDING AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain the ink having the advantages of a resin-dispersed water-based ink such 
as printing quality, exhibiting excellent dispersion stability, free from nozzle- clogging trouble 
and exhibiting stable ink-jet ejection characteristics by dispersing a resin self-dispersible in 
water and containing a colorant in an aqueous medium. 

CONSTITUTION: This water-based ink is produced by mixing (A) an organic solvent solution of 
a self-dispersible resin obtained by neutralizing at least a part of the acid group of (i) a 
synthetic resin having an acid value of 50-280 with (ii) a base (preferably an alcohol amine) with 
(B) a colored resin solution containing a colorant dispersed or dissolved in the solution and (C) 
an aqueous medium containing water as an essential component, subjecting the mixture to 
phase-conversion emulsification to obtain colored resin particles containing the component B 
enclosed in the component A and dispersed in the component C and finally removing the 
solvent from the resulting dispersion liquid. Preferably, the component (i) is a copolymer of 
(meth)acrylic acid and a monomer such as styrene, having a glass transition temperature of > 
50° C and containing >60mol% of the acid value of the component (i) neutralized with the 
component (ii). 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A coloring resin particle by which colorant (B) was included with self water dispersibility 
resin (A) in which it comes to neutralize acid value at least some acid radicals of or more 50 280 
or less synthetic resin (a) by a base (b), ink jet recording currently distributing water in an 
aquosity medium used as an essential ingredient — service water — sex ink. 
[Claim 2]The water-based ink for ink jet recording according to claim 1 whose synthetic resin (a) 
is resin with a glass transition temperature of not less than 50 **. 

[Claim 3]The water-based ink for ink jet recording according to claim 1 which is self water 
dispersibility resin (A) in which more than 60 mol % of an acid radical of a synthetic resin (a) is 
neutralized by a base (b). 

[Claim 4]The water-based ink for ink jet recording according to claim 1 or 2 which is a 
copolymer of at least one monomer chosen from a group which a synthetic resin (a) becomes 
from styrene, substitution styrene, and acrylic ester (meta), and acrylic acid (meta). 
[Claim 5]The water-based ink for ink jet recording according to claim 4 whose indispensable 
monomer components of a synthetic resin (a) are a styrene monomer, an acrylic acid monomer, 
and a methacrylate monomer. 

[Claim 6]The water-based ink for ink jet recording according to claim 5 whose indispensable 
monomer component percentage of a synthetic resin (a) is styrene monomer 60 - 90-mol %, the 
acrylic acid monomer 5 - the 15-mol % and methacrylate monomer 5 - 25-mol %. 
[Claim 7]The water-based ink for ink jet recording according to claim 1, 2, or 3 whose base (b) is 
alcohol amine. 

[Claim 8]The water-based ink for ink jet recording according to claim 1 which furthermore 
contains a water soluble organic solvent as drying inhibitor. 

[Claim 9]The water-based ink for ink jet recording according to claim 8 whose water soluble 
organic solvent as drying inhibitor is glycerin. 

[Claim 10]A coloring resin solution which colorant (B) distributed or dissolved in an organic 
solvent solution of self water dispersibility resin (A) in which at least some acid radicals of or 
more 50 280 or less synthetic resin (a) were neutralized for acid value by a base (b), Mix an 
aquosity medium (C) which uses water as an essential ingredient, perform phase inversion 
emulsification, distribute a coloring resin particle which made colorant (B) include by this resin 
(A) in an aquosity medium (C), and it ranks second, A manufacturing method of a water-based 
ink for ink jet recording characterized by what said organic solvent is removed for from obtained 
aquosity dispersion liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]this invention — ink jet recording — service water — the ink jet recording 
by which self water dispersibility resin containing colorant was distributed in detail in the 
aquosity medium about sex ink — service water — it is related with sex ink. 
[0002] 

[Description of the Prior Art]When the ink for ink jet recording is divided roughly, it has oily ink 
and a water-based ink, but oily ink has a problem a bad smell and in respect of toxicity, and is 
becoming in use [ a water-based ink ]. 

[0003]However, since many of conventional water-based inks used water soluble dye as 
colorant, they had the fault that a water resisting property and lightfastness were bad. Since the 
color was dissolving with the molecular level, when printed on what is called regular papers, such 
as a copy paper currently generally used in the office, the bleeding called mustache-like 
feathering was produced and remarkable deterioration of printing quality had been caused. 
[0004]In order to improve the above-mentioned fault, what is called water pigment ink is 
proposed variously in the past, For example, the pitch powder type ink which includes colorant 
as ink, or resin dissolution type polymeric latex or the microcapsule which distributed carbon 
black and an organic color using water soluble resin as a binder and dispersing agent is proposed 
[ various ]. 

[0005]A resin dissolution type water-based ink tended to produce the unusual injection by the 
ink viscosity rise near a nozzle, and the worst nozzle blinding in connection with the moisture 
evaporation of ink. Since water soluble resin was used, a water resisting property was not able to 
say that it was enough. 

[0006]There is an advantage of a pitch powder type water-based ink having comparatively few 
viscosity rises accompanying the moisture evaporation of ink, and excelling in a water resisting 
property. The ink composition which specifically contains the urethane polymer latex which 
contained the color in JP,58-45272,A, In JP,62-95366,A, polymer and fat dye are dissolved into a 
water-immiscible organic solvent, The ink containing the color which evaporated the solvent and 
was included in the polymer particle after mixing with the solution which furthermore contains a 
surface active agent and making it emulsify is proposed, The manufacturing method of the 
coloring agent aqueous suspension by the interfacial tension between the organic solvent at the 
time of encapsulation and water being 10 dynes or less in JP,62-254833,A is proposed, Although 
the recording ink containing the coloring matter macro encapsulated similarly, etc. are proposed 
in JP,1-170672,A, It was not necessarily enough, and the dispersion stability of the coloring resin 
dispersed matter obtained by them had large foaming under the influence of the surface-active 
agent used at the time of encapsulation, and was not necessarily enough. [ of the jetting 
properties of the ink jet ] a common minute capsule in JP.3-221 137.A, a manufacturing method 
for the same, and its use, although it carries out and the method of forming a minute capsule in a 
level of 0.1 micrometer or less using the self-dispersibility resin which carries out self- 
distribution is proposed, There was little resin which can be used since it is limited to a level of 
0.1 micrometer or less by the resin which carries out self-distribution, and the ink jet 



characteristic of the microcapsule obtained was not necessarily enough. 
[0007] 

[Problem(s) to be Solved by the Invention]The issue which this invention tends to solve, without 
killing the feature of the pitch powder type water-based ink excellent in printing quality, a water 
resisting property, and lightfastness, the ink jet recording which the coloring resin particle which 
has the ink jet jetting properties which are excellent in dispersion stability, and do not have 
nozzle blinding, either, and were stabilized, and by which colorant was included with self water 
dispersibility resin distributed in the aquosity medium — service water — it is in providing sex 
ink. 
[0008] 

[Means for Solving the Problem]This invention persons came to solve this invention, as a result 
of repeating research wholeheartedly, in order to solve the above-mentioned technical problem. 
[0009]In acid value, at least some acid radicals of or more 50 280 or less synthetic resin (a) this 
invention Namely, a base (b), A coloring resin particle by which colorant (B) was included with 
self water dispersibility resin (A) which it comes to neutralize by alcohol amine preferably, ink jet 
recording currently distributing water in an aquosity medium (C) used as an essential ingredient, 
and an aquosity medium which contains a water soluble organic solvent as drying inhibitor 
preferably — service water — sex ink is provided. 

[001 0]A coloring resin solution in which colorant (B) distributed or dissolved this invention in an 
organic solvent solution of self water dispersibility resin (A) in which at least some acid radicals 
of or more 50 280 or less synthetic resin (a) were neutralized for acid value by a base (b), Mix an 
aquosity medium (C) which uses water as an essential ingredient, perform phase inversion 
emulsification, distribute a coloring resin particle which made colorant (B) include by this resin 

(A) in an aquosity medium (C), and it ranks second, A manufacturing method of a water-based 
ink for ink jet recording characterized by what said organic solvent is removed for from obtained 
aquosity dispersion liquid is provided. 

[001 1]A coloring microcapsule which consists of a coloring resin particle which made colorant 

(B) include by water dispersibility resin (A) distributes a water-based ink for ink jet recording of 
this invention in an aquosity medium which uses water as an essential ingredient. 

[0012]As for this water dispersibility resin (A), the acid value is or more 50 280 or less synthetic 
resin (a), and at least some [ the ] acid radicals are neutralized by base (b), i.e., an alkaline 
neutralizer. 

[0013]When acid value of a synthetic resin (a) is less than 50, the moisture powder stability of an 
obtained color particle is not enough, It is easy to produce condensation in the case of 
neutralization by a base of water dispersibility resin which dissolved in an organic solvent when 
acid value exceeded 280, Since it is easy to produce nozzle blinding when it adds in water, and 
some resin dissolves, as an object for ink jet recording, acid value of water-dispersion resin is or 
more 50 280 or less range, and ranges of it are 70-250 preferably. 

[001 4] Although it is especially a carboxylic acid group, a sulfonic group, a sulfinic acid group, 
etc., for example and is not limited as an acid radical of a synthetic resin (a), a carboxyl group is 
common and gives good self water dispersibility resin. 

[0015]As a glass transition temperature of this synthetic resin (a), even if it is less than 50 **, 
the fixability of a character after printing to a recording form is good, but. If it takes into 
consideration improving nozzle blinding and storage stability further, glass transition temperature 
is preferred and not less than 50 ** of not less than 60 ** things are more preferably preferred 
as an object for ink jet recording. 

[0016]As such a synthetic resin (a), as long as it has satisfied the above-mentioned 
characteristic, anything may be sufficient, but. Styrene or substitution styrene like alpha- 
methylstyrene, acrylic acid methyl ester, Acrylic ester, such as acrylic acid ethyl ester, acrylic 
acid butylester, and 2-ethylhexyl acrylate ester, At least one or more monomeric units chosen 
from methacrylic acid ester, such as methacrylic acid methylester, methacrylic acid ethyl ester, 
methacrylic acid butylester, and 2-ethylhexyl methacrylate, A copolymer including at least one or 
more monomeric units chosen from acrylic acid and methacrylic acid is preferred, As an 
indispensable monomer component of self water dispersibility resin (A), still more preferably A 



styrene monomer, It is a copolymer which uses an acrylic acid monomer and a methacrylate 
monomer, When especially percentage of these indispensable monomer components is 5-25 mol 
of 60-90 mol of styrene monomer % and 5-15 mol of acrylic acid monomer % and methacrylate 
monomer %, an outstanding coloring resin particle which does not have nozzle blinding as an 
object for ink jet recording is made possible. 

[001 7]Although there is no restriction in particular also about the molecular weight range of said 
resin (a), a thing of or more 1000 100,000 or less molecular weight is more preferred. Of course, 
as long as self water dispersibility resin obtained from this resin forms a stable coloring resin 
particle in combination with an aquosity medium, it is not limited to in particular these, and two 
or more kinds may be mixed and used simultaneously. 

[001 8]A base (b) neutralizes an acid radical of the synthetic resin (a), namely, neutralization by 
an alkaline neutralizer, It is necessary to neutralize to such an extent that water dispersibility 
resin does not dissolve in water, as long as it is a grade which is not dissolved, an alkaline 
neutralizer may be added superfluously, but it is preferred to neutralize more than 60 mol % of an 
acid radical of a synthetic resin (a). A coloring resin particle obtained as a neutralization index is 
more than 60 mol % is a particle, and excellent in dispersion stability. 

[0019]The amount of the self water dispersibility resin (A) used will not be specified especially if 
an effect in this invention is attained, but its quantity which will be 0.5 to 20 % of the weight in 
water color ink obtained eventually is preferred. 

[0020]As a base (b) and a (alkaline neutralizer), for example Sodium hydroxide, Hydroxide of 
alkaline metals, such as a potassium hydrate and lithium hydroxide, ammonia, It is usable in 
alcohol amines, such as triethanolamine, diethanolamine, N-methyldiethanolamine, etc. besides 
alkalis, such as triethylamine and morpholine, and especially use of alcohol amine is preferred. Ink 
for ink jet recording in which it excelled more that it was alcohol amine in the dispersion stability 
of a coloring resin particle (B), and nozzle blinding by particle condensation accompanying 
evaporation of moisture or an organic solvent was improved is obtained. 

[0021] Although methods of adding a base (b) concerning a synthetic resin (a) which has an acid 
radical used by this invention, and neutralizing include whether it adds to an organic solvent 
solution of this resin beforehand or it adds to the hyphydrogamy inside of the body when mixing 
an organic solvent solution and a hyphydrogamy object of this resin, and a method, What is 
necessary is just to choose the best conditions about the adoption. 
[0022]Colorant in this invention Carbon black, titanium black, a titanium white, Inorganic 
pigments and phthalocyanine pigments, such as zinc sulfide and red ocher, monoazo, Although 
colors, such as fat dye, such as a JISUAZO system, a metallic complex system, monoazo, an 
anthraquinone system besides organic colors, such as azo pigments, such as a JISUAZO system, 
a phthalocyanine pigment, and a quinacridone pigment, and a triaryl methane series, and a 
disperse dye, are used, it is not limited to these. The present state or a gestalt of a solution or 
dispersion liquid may be [ in addition of these colorant ] sufficient. These colorant exists in a 
form distributed or dissolved in resin which forms a microcapsule. The amount of this colorant 
used will not be specified especially if an effect in this invention is attained, but its quantity 
which will be 0.5 to 20 % of the weight in water color ink obtained eventually is preferred. 
[0023]As self water dispersibility resin of this invention, mean particle diameter like JP,3~ 
221 137,A does not need to use for a level of 0.1 micrometer or less the self water dispersibility 
resin which has the dispersion power which carries out self-distribution. In order to form a 
minute microcapsule, concomitant use of a surface-active agent is not necessarily needed for a 
water-based ink of this invention. 

[0024]In this invention, as for colorant, before distributing in an aquosity medium, it is preferred 
that you are made to distribute or dissolve into an organic solvent solution which contains self 
water dispersibility resin beforehand. Namely, may use an agitator and a dispersion device for a 
synthetic resin (a), a base (b), and colorant (B) under existence of an organic solvent, and it 
mixes, After performing the dissolution of colorant, or distribution and self water decentralization 
of a synthetic resin, a glob of a self water dispersibility resin solution containing colorant is 
distributed in an aquosity medium by mixing coloring resin solution concerned and an aquosity 
medium. 



[0025]In an organic solvent solution containing a synthetic resin (a) generally called a mill base 
as a suitable manufacturing method in this invention, That which is made to distribute or dissolve 
colorant, carries out the mixture solution of the base further to this coloring mill base, 
neutralizes at it, considers it as self-dispersibility resin (the 1st step), is mixed with an aquosity 
medium which uses water as an essential ingredient by dropping etc. after that, and makes it 
emulsify, namely, performs phase inversion emulsification (the 2nd step) is good. In this case, 
although a colored solution which contains self water dispersibility resin in an aquosity medium 
which uses water as an essential ingredient may be added, it is desirable at a point that aquosity 
dispersion liquid with more uniform particle diameter [ add / into a colored solution which 
contains the resin concerned conversely / an aquosity medium ] are obtained. A surface-active 
agent can be used together depending on necessity, and it can be made to be able to emulsify 
compulsorily, and can also obtain. However, not using, since a surface-active agent and 
protective colloid have the tendency to reduce the physical properties of particles obtained 
eventually is liked. According to the phase inversion emulsification method, since particles which 
colorant (B) was included by resin (A) and unified are distributed in an aquosity medium, it is 
desirable. 

[0026]As an organic solvent used when dissolving resin, For example, ketone solvent, such as 
acetone, dimethyl ketone, and methyl ethyl ketone, Alcoholic solvent, such as methanol, ethanol, 
and isopropyl alcohol, Aromatic system solvents, such as chlorine-based solvents, such as 
chloroform and a methylene chloride, benzene, and toluene, If resin, such as glycol ether system 
solvents, such as ester solvent, such as acetic acid ethyl ester, ethylene glycol monomethyl 
ether, and ethyleneglycol dimethyl ether, and amide, is dissolved, it is usable, but. When a 
resinous principle is acrylic resin, at least one or more kinds of combination chosen from ketone 
solvent and alcoholic solvent are good. The amount of this organic solvent used will not be 
specified especially if an effect in this invention is attained, but its quantity that a weight ratio of 
a synthetic resin / this organic solvent is set to 1 / 1 - 1/20 is preferred. 
[0027]A dispersing agent, a plasticizer, an antioxidant, an ultraviolet ray absorbent, etc. may be 
used for the above-mentioned synthetic resin solution with a solvent, resin, and colorant as an 
additive agent if needed. Since water used in an aquosity medium mixed with the above- 
mentioned coloring resin solution uses mainly as jet ink, in order to avoid nozzle blinding, its 
water of a grade more than ion exchange water is preferred. It is preferred to make it exist in the 
ink concerned by using a water soluble organic solvent as drying inhibitor for prevention that ink 
for ink jet recording dries, the drying inhibitor concerned — the time of phase inversion 
emulsification — or what is necessary is just to add in an aquosity medium after emulsification 
As this drying inhibitor, an effect of preventing desiccation of ink in an injection nozzle mouth of 
an ink jet is given, and what has the boiling point more than the boiling point of indifferent water 
is used. Ethylene glycol conventionally known as such drying inhibitor, Propylene glycol, a 
diethylene glycol, dipropylene glycol, Polyhydric alcohol classes of a polyethylene glycol, a 
polypropylene glycol, glycerin, etc., or those alkyl ether. Although there are pyrrolidones, such as 
N-methyl-2-pyrrolidone and 2-pyrrolidone, amide, dimethylsulfo oxide, imidazolidinone, etc. and it 
is not limited to these, when glycerin is the main drying inhibitor especially in this invention, a 
most outstanding dry preventive effect is shown. Although it changes with kinds, although it is 
suitably chosen from the range of one to 1 50 weight section to water 1 00 weight section, when 
using what used other drying inhibitor together at glycerin and it, ten to 50 weight section is 
usually preferred for the amount of the drying inhibitor used. 

[0028]In order to make ink which carried out jet injection and adhered if needed permeate well in 
paper, a water soluble organic solvent in which the pervious grant effect is shown as a pervious 
grant agent may be added to an aquosity medium which makes the above-mentioned water 
indispensable. Although glycol ether, such as lower alcohol, such as ethanol and isopropyl 
alcohol, and diethylene glycol N-butyl ether, etc. can be used as this pervious grant agent, it is 
not limited to these. The amount of pervious grant agent used will not be specified especially if 
an effect in this invention is attained, but its quantity which will be 0.1 to 10 % of the weight in 
water color ink obtained eventually is preferred. 

[0029]Additive agents, such as a surface-active agent for osmosis on water soluble resin, a pH 



adjuster, and distribution, defoaming and paper, an antiseptic, and a chelating agent, can be 
added to a water-based ink of this invention if needed. It is better to add, when mixing a self 
water dispersibility resin solution and an aquosity medium containing colorant, or to add after 
those mixing, even if it adds these additive agents in an aquosity medium beforehand, but to 
avoid addition of an additive agent after the last filtration preferably. 

[0030] A water-based ink for ink jet recording in this invention is preferably obtained by a phase 
inversion emulsification method, as described above. That is, a coloring mill base which colorant 
distributed or dissolved in a solution containing a synthetic resin (a) neutralized by a base (b) as 
the 1st step is created. An encapsulation process of obtaining a water dispersibility resin particle 
which includes colorant is carried out by mixing with an excessive amount of aquosity media a 
coloring mill base obtained in the 1st step as the 2nd step, if in charge of manufacture of the 
water-based ink concerned — as the 3rd step — ink jet recording — service water — in order 
to improve the dispersion stability of capsule particles in sex ink, it is preferred to put in a 
deliquoring process of removing an organic solvent used at a mill base process of the 1st step. 
Water may be removed if required in this deliquoring process. Of course, this process of the 3rd 
step may be skipped depending on the case. After a process of the 2nd or a three-stage is 
completed, it is preferred to perform a process of removing large diameter particles by filter 
filtration, centrifugal separation, etc. 
[0031] 

[Example]Next, an example and a comparative example are given and this invention is explained 
still more concretely. The "part" in the following examples expresses a "weight section." 
(Example 1 of a mill base) 

Carbon black 20-copy styrene acrylic acid resin 20 copies (styrene / methyl methacrylate / 
butyl acrylate / acrylic acid / 2-ethylhexyl acrylate =60/20/10/7/3; molecular weight 20,000, 
acid value 55, and glass transition temperature of 68 **) 

A methyl-ethyl-ketone 60 copy glass bead 1 50 copy compound is milled with a paint shaker for 4 
hours, and it is methyl-ethyl-ketone 30-copy isopropyl alcohol. 40 copies were added, contents 
were taken out and 170 copies of mill base solutions were obtained. 
(Example 2 of a mill base) 

Carbon black 20-copy styrene acrylic acid resin 20 copies (methyl styrene / methacrylate / 
methacrylic acid / 2-ethylhexyl acrylate =59/15/15/1 1; molecular weight 40,000, acid value 100, 
and glass transition temperature of 60 **) 

A methyl-ethyl-ketone 60 copy glass bead 150 copy compound is milled with a paint shaker for 4 
hours, and it is methyl-ethyl-ketone 30-copy isopropyl alcohol. 40 copies were added, contents 
were taken out and 170 copies of mill base solutions were obtained. 
(Example 3 of a mill base) 

Carbon black 20-copy styrene acrylic acid resin 20 copies (styrene / acrylic acid / methacrylic 
acid =65/10/25; molecular weight 45,000, acid value 241, and glass transition temperature of 116 

**) 

A methyl-ethyl-ketone 50 copy glass bead 150 copy compound is milled with a paint shaker for 4 
hours, and it is methyl-ethyl-ketone 40-copy isopropyl alcohol. 40 copies were added, contents 
were taken out and 1 70 copies of mill base solutions were obtained. 

(Example 1) Carrying out ****** stirring of 2.1 copies (about 90% of neutralization index of resin) 
of N-methyl-diethanolamines at 1 70 copies of mill bases of the example 1 of a mill base, the 
mixed liquor of 200 copies of glycerin and 600 copies of ion exchange water was dropped at the 
speed of 5 ml/m, and the coloring microcapsule was obtained. Methyl ethyl ketone and isopropyl 
alcohol were distilled off for the obtained capsule liquid using the rotating evaporator, and the 
last coloring microcapsule water dispersed matter was obtained, use a 3-micrometer filter for 
this water dispersed matter — performing a fault — ink jet recording — service water — it was 
considered as sex ink. 

[0032]The microcapsule in the obtained water-based ink had the mean particle diameter of 0.23 
micrometer, there is also no aggregate, stable distribution was shown over the long period of 
time, printing using an ink jet printer was stable, and the obtained printed matter does not have a 
blot, either and was excellent in waterproof lightfastness. 



[0033]As a result of about 100% of a neutralization index adding N-methyldiethanolamine to the 
resin solution excluding carbon black from the example 1 of a mill base and obtaining dropping 
and the self-distribution emulsified liquid of resin for water similarly, the mean particle diameter 
of the dispersed matter was 0.51 micrometer. 

(Example 2) Carrying out ****** stirring of 2.9 copies (about 68% of neutralization index of resin) 
of N-methyl-diethanolamines at 1 70 copies of mill bases of the example 2 of a mill base, the 
mixed liquor of 200 copies of glycerin and 600 copies of ion exchange water was dropped at the 
speed of 5 ml/m, and the coloring microcapsule was obtained. Methyl ethyl ketone and isopropyl 
alcohol were distilled off for the obtained capsule liquid using the rotating evaporator, and the 
last coloring microcapsule water dispersed matter was obtained, add 200 copies of glycerin to 
this obtained microcapsule water dispersed matter, and use an after-stirring 3-micrometer filter 

— performing a fault — ink jet recording — service water — it was considered as sex ink. 
[0034]The microcapsule in the obtained water-based ink had the mean particle diameter of 0.21 
micrometer, there is also no aggregate, stable distribution was shown over the long period of 
time, printing using an ink jet printer was stable, and the obtained printed matter does not have a 
blot, either and was excellent in waterproof lightfastness. 

[0035]As a result of about 100% of a neutralization index adding N-methyldiethanolamine to the 
resin solution excluding carbon black from the example 2 of a mill base and obtaining dropping 
and the self-distribution emulsified liquid of resin for water similarly, the mean particle diameter 
of the dispersed matter was 0.52 micrometer. 

(Example 3) The mixed liquor of 80 copies of glycerin and 300 copies of ion exchange water was 
dropped at the speed of 5 ml/m, adding and stirring 1 1.7 copies (about 100% of neutralization 
index of resin) of triethanolamines at 1 70 copies of mill bases of the example 3 of a mill base, 
and the coloring microcapsule precursor liquid (condensation dispersed matter) was obtained. 
The obtained capsule precursor liquid was distributed for 1 hour using the paint shaker which 
makes a glass bead dispersion media, the mixed liquor of 80 copies of glycerin and 300 copies of 
ion exchange water was dropped at the speed of 5 ml/m after that, and capsule liquid was 
obtained, use a 1 .2-micrometer filter after distilling off methyl ethyl ketone and isopropyl alcohol 
for the obtained capsule liquid using a rotating evaporator and obtaining the last coloring 
microcapsule water dispersed matter — performing a fault — ink jet recording — service water 

— it was considered as sex ink. 

[0036]The microcapsule in the obtained water-based ink had the mean particle diameter of 0.10 
micrometer, there is also no aggregate, stable distribution was shown over the long period of 
time, printing using an ink jet printer was stable, and the obtained printed matter does not have a 
blot, either and was excellent in waterproof lightfastness. 

[0037](Comparative example 1 ) 60 copies of glycerin is added to the microcapsule water 
dispersed matter of Example 6 (48.5% of triethylamine neutralization index) using the resin A-3 
(acid value: an equivalent for the solid content 40) of JP,3-221 137,A, After stirring, it filtered 
using a 3-micrometer filter, and it was considered as the ink for ink jet recording. The 
microcapsule in the obtained water-based ink had the mean particle diameter of 0.7 micrometer, 
the aggregate which can be viewed at the bottom of a container in long-term storage existed, 
and printing using an ink jet printer was unstable. 

[0038](Comparative example 2) Resin of the example 3 of a mill base uses styrene acrylic resin 
with a [ styrene monomer / acrylic acid monomer / methacrylate monomer =55/15 / 30; acid 
value 310, and glass transition temperature ] of of 119 ** instead, Although encapsulation was 
tried by the same method as Example 3 of having formed the mill base and having added 16.5 
copies (about 100% of neutralization index of resin) of triethanolamines to 170 copies of this mill 
base, the microcapsule which condensed in the middle of distance and was stabilized with the 
diameter of a particle was not obtained. 
[0039] 

[Effect of the Invention]The water-based ink for ink jet recording of this invention makes 
possible the ink jet jetting properties which are excellent in dispersion stability, and do not have 
nozzle blinding, either, and were stabilized, without killing the feature of the pitch powder type 
water-based ink excellent in printing quality, a water resisting property, and lightfastness. 



[Translation done.] 
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(54) AQUEOUSINK COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aq. ink composition being a dispersion of a colored 
resin particle which is a coloring agent included in a film forming resin in an aq. medium and 
excellent in dispersion stability, causing no nozzle clogging and no blurring on a recording 
medium such as an ordinary paper, or the like, and capable of high concn. recording. 
SOLUTION: This aq. ink compsn. contains less than 5 mass % of resin particle (C) having a glass 
transition temp, of not lower than 10° C but lower than 60° C in an ink which disperses a 
colored resin particle containing a coloring agent (B) within a film forming resin (A) comprising a 
synthetic resin (a) having an acid value and a glass transition temp, of not lower than 60° C in 
an aq. medium comprising at least water, and anti-drying agent. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Content in ink in a water-based ink which a coloring resin particle by which colorant (B) 
was included with film-forming resin (A) in which glass transition temperature becomes an 
aquosity medium which consists of water and drying inhibitor from a synthetic resin (a) which 
has the acid value of not less than 60 ** at least is distributing Less than 5 mass %. An aqueous 
ink composition, wherein glass transition temperature contains not less than 10 ** the resin 
particle below 60 ** (C). 

[Claim 2]The aqueous ink composition according to claim 1 in which a synthetic resin (a) and 
glass transition temperature in which glass transition temperature has the acid value of not less 
than 60 ** are characterized by not less than 10 ** the resin particle below 60 ** (C) being 
styrene (meta) acrylic acid series resin. 

[Claim 3]Claim 1, wherein drying inhibitor is glycerin, an aqueous ink composition of two 
statements. 

[Claim 4]The aqueous ink composition according to claim 1 to 3, wherein pH of ink is in the range 
of 7-9. 

[Claim 5]The water-based ink according to claim 1 to 4, wherein colorant (B) is paints. 
[Claim 6]The aqueous ink composition according to claim 1 to 5 containing a penetrating agent 
(D) in ink. 

[Claim 7]The aqueous ink composition containing a propylene oxide derivative expressed with a 
general formula below 10 mass % as a penetrating agent (D) in ink according to claim 6. 
[Formula 1] 

R— (0-CH 2 CH) .-OH 

I 

CH a 

(The inside of a formula and R are an alkyl group of the carbon numbers 1-4, and n= 1-3) 
[Claim 8]The aqueous ink composition according to claim 1 to 7 whose ink is an object for ink jet 
recording. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention]This invention relates to the aqueous ink composition in which it is high 
concentration and a blot makes little ink jet recording possible about a water-based ink, 
especially the water-based ink for ink jet recording on the surface of a recording medium on 
which the coloring resin particle containing the colorant included with film formation resin was 
distributed in the aquosity medium. 

[Description of the Prior ArtjWhen the ink for ink jet recording is divided roughly, it has oily ink 
and a water-based ink, but oily ink has a problem a bad smell and in respect of toxicity, and is 
becoming in use [ a water-based ink ]. 

[0003] However, since many of conventional water-based inks used water soluble dye as 
colorant they had the fault that a water resisting property and lightfastness were bad. Since the 
color was dissolving with the molecular level, when printed on what is called regular papers, such 
as a copy paper currently generally used in the office, the bleeding called mustache-like 
feathering was produced and remarkable deterioration of printing quality had been caused. 
[0004]In order to improve the above-mentioned fault, what is called water pigment ink was 
proposed variously in the past, for example, as a binder and dispersing agent. The pitch powder 
type ink which includes colorant as ink, or resin dissolution type polymeric latex or the 
microcapsule which distributed carbon black and an organic color using water soluble resin is 
proposed [ various ]. . . 

[0005]Resin dissolution type pigment dispersion ink tended to produce the unusual injection by 
the ink viscosity rise near a nozzle, and the worst nozzle blinding in connection with the moisture 
evaporation of ink. Since water soluble resin was used, the blot in the record paper was not able 
to say that it was large and a water resisting property was enough. 

[0006]In order to prevent a blot of dye ink and resin dissolution type pigment dispersion ink, the 
thickener of polymers systems, such as alginic acid, the derivative and carboxymethyl cellulose, 
and gum arabic, is proposed, but. In dye ink, the preventive effect was small, it permeated, since 
desiccation of the water soluble resin which is dissolving in resin dissolution type pigment 
dispersion ink was slow, there were few blot preventive effects, and nozzle blinding was not 
necessarily avoided. 

[0007]There is an advantage of a pitch powder type water-based ink having comparatively few 
viscosity rises accompanying the moisture evaporation of ink, and excelling in a water resisting 
property It mixes with the solution which dissolves polymer and fat dye and contains a surface 
(interface) active agent further in a wateHmmiscible organic solvent in the ink composition and 
JP 62-95366,A which specifically contain the urethane polymer latex which contained the color 
in JP,58-45272,A. A solvent is evaporated after making it emulsify. The color included in the 
polymer particle. The coloring matter which the included ink was proposed, and the 
manufacturing method of the coloring agent aqueous suspension by the mterfacial tension 
between the organic solvent at the time of encapsulation and water being 10 dynes or less in 
JP,62-254833,A was proposed, and was similarly macro encapsulated in JP,1-1 70672,A. The 



recording ink etc. to contain are proposed. 

[0008]However, when the surface tension of ink is small, along with the textiles of a recording 
form fully [ adhesion with a coloring resin particle and a recording medium (for example textiles 
of a recording form) ] with carrier fluid of ink. When a coloring resin particle flowed, there was a 
tendency for feathering to arise or for the recorded image concentration to fall. 
[0009]The emulsion of an ultrafine particle is contained in JP,03~79678,A. The ink whose mean 
particle diameter of a colorant component the becoming ink is a fixed range including paints and 
a resin emulsion at JP,04-332774,A a resin emulsion unnecessary in paints, a polymers 
dispersing agent, water, and water in JP,06-145570,A. Although high-definition printing wh.ch 
does not have a blot although the included ink is proposed was obtained, the problem of being 
easy to produce blinding of a nozzle was not solved. 

[Problem(s) to be Solved by the Invention]. This invention will be solved, the technical problem 
to carry out is not obtained even if it uses conventional resin dissolution type pigment ink, pitch 
powder type pigment ink, and the ink that used the emulsion together to paints — excelling in 
dispersion stability — and ink jet recording with be [ no nozzle blinding ] few blots at high 
concentration — service water — it is in providing sex ink. 

[Means for Solving the Problem]This invention persons came to solve this invention, as a result 
of repeating research wholeheartedly, in order to solve the above-mentioned technical problem. 
[0012]This invention with namely, film-forming resin (A) which becomes an aquosity medium 
which consists of water and drying inhibitor from a synthetic resin (a) in which glass transition 
temperature has the acid value of not less than 60 ** at least. An aqueous ink composition in 
which content in ink is characterized by glass transition temperature of less than 5 mass /» 
containing not less than 10 ** the resin particle below 60 ** (C) into a water-based ink wh.ch a 
coloring resin particle by which colorant (B) was included is distributing. 
[001 3]In this invention, colorant (B) is included with film-forming resin (A) in which a coloring 
resin particle consists of a synthetic resin (a) in which glass transition temperature is not less 
than 60 **, and has acid value. 

[0014]In film-forming resin (A) which constitutes a coloring resin particle, although there is no 
restriction in particular of a kind of the resin concerned, film-forming resin of self water 
dispersibility is mentioned, for example. As anionic film-forming resin (A), Or more 50 280 or less 
synthetic resin (a) has preferred acid value, especially in the case of self water dispersibility 
resin in which it comes to neutralize at least the part by a base (b), outstanding dispers.on 
stability is maintainable, and it can perform printing of a picture which was moreover more 
excellent in a water resisting property. 

[0015]As such resin, although there is no restriction in particular, acrylic acid resin, maleic acid 
resin polyester resin, etc. are mentioned, for example. A synthetic resin (a) wh.ch has the acid 
value above-mentioned as film-forming resin (A) for obtaining desirable self water dispersibility 
resin is most generally styrene (meta) acrylic acid series resin. With an acrylic (meta), both an 
acrylic and a meta-acrylic are included by this invention. 

[0016]Styrene (meta) acrylic acid series resin is the resin to which copolymenzation of an 
acrylic acid series (meta) monomer, for example (meta), acrylic acid, and/or (meta) the acrylic 
ester was carried out by using a styrene system monomer as an essential ingredient. 
[0017]As the resin (a) concerned. **, for example, styrene, Or acrylic ester, such as substitution 
styrene like alpha-methylstyrene, acrylic acid methyl ester, acrylic acid ethyl ester acrylic acid 
butylester and 2-ethylhexyl acrylate ester, methacrylic acid methylester, methacryl.c acid ethyl 
ester It is a copolymer including at least one or more monomeric units chosen from methacrylic 
acid ester, such as methacrylic acid butylester and 2-ethylhexyl methacrylate, and at least one 
or more monomeric units chosen from acrylic acid and methacrylic acid. 

[0018]preferably, glass transition temperature needs to choose not less than 60 ** of monomer 
components so that it may become 70-130 **, and the part twists these copolymers to bridge 
construction and polyvalent metal of covalent bond nature at least - ion bridge construction 
may be carried out. 



[0019]Although not less than 10 ** the resin particle below 60 ** (C) fulfills this condition, and it 
is [ glass transition temperature ] usable in all, what is chosen from the above-mentioned 
monomer component can be obtained by homopolymerization or carrying out copolymer.zat.on. 
Although this resin particle (C) may include colorant (B) which is mentioned later, on an effect of 
this invention, its resin particle which does not contain colorant is more preferred. A commercial 
emulsion which fulfills conditions may be used. 

[0020]although content in particular in inside of ink of a resin particle (C) is not what is limited 
- a quantity smaller than said coloring resin particulate — for improving stability more less than 
3 mass % is [ less than 5 mass % ] preferably preferred exceeding 0 mass % exceeding 0 mass /o. 
[0021 ]In this invention, it is preferred that glass transition temperature which constitutes a 
synthetic resin (a) and a resin particle (C) which constitute a coloring resin particle, and in which 
glass transition temperature has the acid value of not less than 60 ** is [ not less than 10 ** 
each resin below 60 ** ] styrene (meta) acrylic acid series resin. 

[0022]When using as self water dispersibility resin using said synthetic resin (a), at least a part ot 
the acid radical should just neutralize by a base (b). What is necessary is just to neutralize 
neutralization by a base, i.e., an alkaline neutralizer, to such an extent that self water 
dispersibility resin obtained does not dissolve in water. 

[0023]As a base (b) slack alkaline neutralizer. **, for example, sodium hydroxide, a potassium 
hydrate alkalis, such as hydroxide of alkaline metals, such as lithium hydroxide, ammonia, 
triethylamine, and morpholine, etc. - especially — alcohol amines, such as tnethanolamine, 
diethanolamine, and N-methyldiethanolamine, — ink jet recording — service water - it is 
desirable as sex ink. 

[0024]Especially colorant (B) in this invention is what is limited. There .s no ** and For example, 
inorganic pigments and phthalocyanine pigments, such as colors, such as aquosity, such as 
monoazo a JISUAZO system, a metallic complex system, an anthraquinone system, and a tnaryl 
methane series, or fat dye, and a disperse dye, carbon black, titanium black, a titanium white 
zinc sulfide red ocher, There are organic colors, such as azo pigments, such as monoazo and a 
JISUAZO system, a phthalocyanine pigment, and a quinacridone pigment. L.ghtfastness of a color 
is not necessarily enough and its paints are preferred in respect of hghtfastness. 
[0025]Although the amount in particular (content) of this colorant (B) used is not specified, its 
quantity which will be 0.5 to 10 % of the weight in water color ink obtained eventually is 

[OoSlAlthough a method in particular of producing a coloring resin particle by which colorant (B) 
was included with film-forming resin (A) of this invention is not limited, a more desirable 
concrete example can be acquired in following steps. 

[0027](D A resin coloring process which distributes or dissolves colorant (B) in a synthetic resin 
(a) which has acid value at least, and obtains a solid coloring compound. 

[0028](2) A suspension process of obtaining colorant suspension which mixes at least water, an 
organic solvent which dissolves a synthetic resin (a), a base (b), and a solid coloring compound 
obtained by said resin coloring process, and some resin is dissolving at least by distribution. 
[0029](3) A reprecipitation process which deposits a dissolution resinous principle on the 
colorant surface in colorant suspension obtained at said suspension process. 
[0030]A resin coloring process of (1) is a process of distributing or dissolving colorant (B) in a 
synthetic resin (a) which has acid value at least, and obtaining a solid coloring compound. This 
process is in a solution or a state by which heat melting was carried out using kneading 
apparatus known conventionally, for example, such as a roll, a kneader, and a bead mill It can 
carry out by dissolving or distributing uniformly a synthetic resin (a) which has acid value, and 
taking out colorant (B) as solid kneaded material (solid coloring compound) eventually. 
[0031]A suspension process of (2) is a process of obtaining colorant suspension which mixes at 
least water an organic solvent which dissolves a synthetic resin (a), a base (b), and a solid 
coloring compound obtained by said resin coloring process, and some resin is dissolving at least 
by distribution. A base (b) to an organic solvent which dissolves a synthetic resin (a) which has 
water and acid value for a solid coloring compound obtained by a resin coloring process of (1) as 
carrier fluid and a mixed solvent made indispensable in addition, by agitating so that it may 



distribute uniformly, A synthetic resin (a) which has the acid value which includes colorant (B) 
borrows help of an organic solvent and a base, and dissolves or emulsifies [ self-], and colorant 
suspension in which some of resin concerned is dissolving at least in any case is obtained from 
the solid coloring compound surface. 

[0032]As a stirring method for obtaining suspension, each technique of publicly known common 
use can adopt, for example, it can be easily suspended besides propeller type st.rr.ng wings of 
conventional axis using stirring wings and a stirring container of shape according to the 



one 



purpose. ... M i 

[0033]Or in obtaining suspension there is no shearing force, when it is only small mere mixed 
stirring relatively or is comparatively easy to condense colorant (B), it may add to it and, further 
subsequently distribution may be stabilized more under high shearing force. As for re 
condensation of colorant (B), it is preferred to use a bead loess dispersion device etc. which are 
known for a high voltage homogenizer, a trade name Micro fluidizer, or a nano mizer as a 
dispersion machine in this case few. 

[0034]A reprecipitation process of (3) is a process which deposits the dissolution resinous 
principle concerned on the colorant surface in colorant suspension obtained at said suspension 
process. "Reprecipitation" as used in this invention does not mean carrying out separation 
sedimentation of colorant or the colorant to which the dissolution resin concerned stuck on the 
colorant surface from a liquid medium of suspension. Therefore, what is obtained at this process 
is the coloring resin particle aquosity dispersion liquid which not a mere mixture in which a 
formed element and a liquid component carried out clear separation but colorant in which the 
dissolution resin concerned stuck to the colorant surface distributed stably to a liquid medium of 
suspension. . . . 

[0035]To the colorant surface in colorant suspension of this suspension process ot U), 
deposition of dissolution resin, for example, ** — it can carry out easily by carrying out by 
adding water or an aquosity medium which functions on colorant suspension which the resin 
concerned is dissolving in part at least as a poor solvent to the resin concerned, or carrying out 
by removing an organic solvent from ** colorant suspension. 

[0036]Thus, a stable water dispersion of a coloring resin particle by which colorant (B) was 
included with film-forming resin (A) is obtained, removing further an organic solvent which lives 
together from an obtained coloring resin particle water dispersion. 

[0037]In this manufacturing method, although an organic solvent which dissolves a synthetic 
resin (a) which has acid value is used, this functions as a good solvent to the resin concerned. 
As the organic solvent concerned. As opposed to ** and the resin concerned. Can choose 
suitably and For example, aromatic system solvents, such as chlorine-based solvents, such as 
alcoholic solvent, such as ketone solvent, such as acetone, dimethyl ketone, and methyl ethyl 
ketone, methanol, ethanol, and isopropyl alcohol, chloroform, and a methylene chloride, benzene, 
and toluene, It is usable if resin, such as glycol ether system solvents, such as ester solvent, 
such as acetic acid ethyl ester, ethylene glycol monomethyl ether, and ethyleneglycol d.methyl 
ether, and amide, is dissolved. 

[0038]At least one monomer as which the synthetic resin (a) concerned is chosen from a group 
which consists of styrene, substitution styrene, and acrylic ester (meta), for example, (Meta) In 
the case of a copolymer of a constituent containing acrylic acid, at least one or more kinds of 
combination chosen from alcoholic solvent, such as isopropyl alcohol, mainly as an assistant 
solvent in ketone solvent, such as methyl ethyl ketone, are good. 

[0039]The above-mentioned manufacturing process is applicable also to manufacture of a resin 
particle (C) of this invention. That is, in a process (2), a resin particle can be similarly obtained 
by using a synthetic resin (a) instead of a coloring compound obtained at a process (1). At this 
time, since there are no worries about paints condensation in the case of a resin particle (C) 
which does not include paints, re dispersion of suspension is usually unnecessary. 
[0040]To the above-mentioned aquosity medium, glass transition temperature of this invention 
can add additive agents if needed in addition to or more 10 resin particle below 60 ** (C). 
[0041]Drying inhibitor is added not only in an aqueous ink composition for ink jet recording in 
many cases. In an aqueous ink composition for ink jet recording, an effect of preventing 



desiccation of ink in an injection nozzle mouth of an ink jet is given, and what has the boiling 
point more than the boiling point of indifferent water is used. 

[0042] Especially as such drying inhibitor, it is what is limited. Pyrrolidones, such as a polyhydnc 
alcohol class of ethylene glycol, a diethylene glycol, a polyethylene glycol, glycerin, etc. which 
there is no ** and are known conventionally, N-methyl-2-pyrrolidone, and 2-pyrrolidone, amide, 
dimethylsulfo oxide, It is better to stop in a small quantity, when a most outstanding dry 
preventive effect is shown when especially glycerin is the main drying inhibitor, and other drying 
inhibitor uses together with glycerin although it is usable in imidazolidinone etc. 
[0043]Although it changes with kinds, and it is suitably chosen from the range of one to 150 
weight section to indifferent-water 100 weight section, when using what used other drying 
inhibitor together at glycerin and it, ten to 50 weight section is preferred for the amount of the 
drying inhibitor used. 

[0044]In order to make better osmosis in print media of not only an aqueous ink composition for 
ink jet recording but an aqueous ink composition, it is preferred to use an initial complement of a 
penetrating agent (D) of publicly known common use. 

[0045]In order to carry out jet injection and to make adhering ink permeate well in paper, As a 
penetrating agent (D), water soluble organic solvents and surface-active agents in which the 
pervious grant effect to a recording form is shown, such as glycol ether, such as lower alcohol, 
such as ethanol and isopropyl alcohol, and diethylene glycol N-butyl ether, and a propylene glycol 
derivative, may be added. 

[0046]If these penetrating agents are used, while osmosis on a recording form is promoted, a blot 
will also become large, but when glass transition temperature of this invention uses together not 
less than 10 ** the resin particle below 60 **, quick-drying ink with few blots can be obtained. 
[0047] However, among these penetrating agents a high solvent system penetrating agent of the 
pass-through effect, Glass transition temperature of this invention with film-forming resin (A) 
which consists of a synthetic resin (a) which has the acid value of not less than 60 **. A 
coloring resin particle by which colorant (B) was included, and a propylene oxide derivative 
expressed with the following general formulas as a penetrating agent (D) in ink since especially 
glass transition temperature swells or is easy to dissolve not less than 10 ** the resin particle 
below 60 ** (C) are more preferred. 
[0048] 
[Formula 2] 

R- (0-CH 2 CH) .-OH 

I 

CH, 

(The inside of a formula and R are an alkyl group of the carbon numbers 1-4, and n= 1-3) 
[0049]Below 5 mass % is [ below 8 mass % ] preferred [ R=C 3 H 7 and n= 1 are preferred also in 
the above-mentioned general formula, and / the content in the inside of the ink of this 
penetrating agent / below 10 mass % ], if it can do in respect of stability exceeding 0 mass % 
exceeding 0 mass %. 

[0050]A big improvement effect when glass transition temperature uses together the not less 
than 10 ** resin particle (C) below 60 ** and a penetrating agent of the above-mentioned 
general formula is because a different coloring resin particulate of a unique structure of a 
microcapsule from conventional one is chosen and it uses by this invention. 
[0051] As for an aqueous ink composition containing water of this invention, drying inhibitor, the 
coloring resin particle concerned, and a resin particle (C), it is preferred to consider it as pH 
seven to 9 range. 

[0052]If pH of ink is smaller than seven, with film-forming resin (A) in which glass transition 
temperature of this invention consists of a synthetic resin (a) which has the acid value of not 
less than 60 **. In a water-based ink which is distributing a coloring resin particle by which 
colorant (B) was included, glass transition temperature may spoil the stability of not less than 10 
** the resin particle below 60 ** (C). 



[0053]If the swelling dissolution of a resin particle (C) will be promoted on the other hand if pH 
exceeds nine, and it becomes easy to produce nozzle blinding and it becomes further pH ten or 
more, coat formation resin will dissolve and it will become dispersion stability and a cause of 
nozzle blinding like conventional resin dissolution type pigment ink in many cases. 
[0054]As a pH adjuster of ink, it is usable in the above-mentioned base (b) for raising pH, and 
usable in hydroxycarboxylic acid, such as carboxylic acid, such as various acid generally known 
by lowering pH conversely, i.e., acetic acid etc., glycolic acid, and lactic acid, carbonic acid, 
phosphoric acid, sulfuric acid, etc. 

[0055]In addition, additive agents, such as water soluble resin, an antiseptic, and a chelating 
agent, can be added if needed. 

[0056]Although the present state can also be used for an aqueous ink composition of this 
invention, what made a coloring resin particulate of a submicron order a subject by filtering so 
that a coarse particle of 1 micrometers or more might not be included and a coarse particle still 
more suitably over 0.5 micrometer might not be included suitably — ink jet recording — service 
water — as sex ink, it is desirable. 

[0057]Although an aqueous ink composition of this invention is applicable to print media ot 
publicly known common use, in a point of a blot, it is excellent in an effect at the time of applying 
to especially a regular paper. 
[0058] 

[Embodiment of the Invention]This invention contains the following suitable embodiment. 

1. Manufacture the coloring resin particle water dispersion which obtains a coloring resin particle 

water dispersion in following steps. 

[0059KO The resin coloring process which distributes the synthetic resin (a), (styrene acrylic 
acid-methacrylate resin), colorant (B), and the (paints) whose glass transition temperature is 70 
120 ** with 2 rolls, and obtains a solid coloring compound. 

[0060](2) The suspension process of mixing the solid coloring compound obtained at least by 
water the organic solvent (methyl-ethyl-ketone isopropyl alcohol) which dissolves a synthetic 
resin (a), a base (b) and (alcohol amine), and said resin coloring process, distributing using a 
distributed agitator, and obtaining colorant suspension. 

[0061 ](3) The reprecipitation process which adds water to the colorant suspension obtained at 
said suspension process, and deposits a dissolution resinous principle on the colorant surface. 
[0062]Desolventization is performed after the reprecipitation process of 2. (3), and a water 
dispersed matter is obtained. , 
[0063]3 performing filtration, after gradually in addition to the solution of the drugs for ink 
adjustment containing the resin particle (C) whose glass transition temperature of this invention 
is 10-55 ** about the obtained water dispersion making content of a resin particle (C) into 2 
mass % and adjusting concentration and physical properties — ink jet recording - service water 
— consider it as sex ink. 
[0064] 

[Example]Next, an example and a comparative example are given and this invention is explained 
still more concretely. The "part" in the following examples expresses a ' mass part. 
[0065](Example 1) The 2 roll kneaded material of 20 copies of carbon black, and 20 copies of 
styrene acrylic acid-methacrylate resin (styrene / acrylic acid / methacryl.c acid -"'WW 
molecular weight 50,000 and the acid value 160, glass transition temperature of 107 **) 210 
copies of water, 35 copies of glycerin, It put into the mixed solution of eight copies of 
triethanolamines, 90 copies of methyl ethyl ketone, and 40 copies of isopropyl alcohol, and 
stirred at the room temperature for 3 hours, and colorant suspension was obtained. 
[0066] Stirring to the obtained suspension, the mixed liquor of 30 copies of glycerin and 210 
copies of water was dropped at the speed of 5 ml/m, and the black coloring resin particle water 
dispersion was obtained. Some of methyl ethyl ketone, isopropyl alcohol, and water were distilled 
off for the obtained capsule liquid using the rotating evaporator, and the last black coloring resin 
particle water dispersion of pigment content 8 mass % was obtained. 

[0067]The JON krill J-840 (nonvolatile matter 43 mass %, glass transition temperature of 16 **; 
made from Johnson polymer, agitating 50 copies of black [ in the first half ] coloring resin 



particle water dispersions to 50 copies of mixed water solutions of 4 mass /o, glycerin 5 mass %, 
and propylene glycol propyl ether 2 mass %. in addition, use a 0.5-micrometer filter graduaHy - 
performing a fault - ink jet recording - service water ~ it was considered as sex ink. pH of 
the obtained ink was 8.4. 

[0068]The obtained water-based ink does not have an aggregate, either, stable distribution was 
shown over the long period of time, printing to the regular paper using a piezo type ink jet printer 
does not have nozzle blinding, either, and is stable, and the obtained printed matter does not 
have a blot, and the very high black degree was shown. _ 
[0069](Comparative example 1) although stability was excellent as a result of producing the ink 
except the JON krill J-840 Of Example 1 and evaluating similarly — spreading (feathering) it 
accepted a little and the black degree was also slightly low. 

[0070](Comparative example 2) As a result of producing the ink which added the resin particle 
(C) in equivalent amount by an equivalent for production and solid <?^»™*™ 1 "^. 3 
glass transition temperature of 107 ** used in Example 1 instead of the JON knll J-840 of 
Example 1 and evaluating similarly, stability was excellent, but. The blot (feathering) was 
accepted a little and the black degree was also slightly low. 

[0071](Comparative example 3) the result of having produced the pigment dispersion type ink of 
the microcapsule type 15 mass % containing the JON krill J-840 Of Example^ I ^d having 
evaluated similarly - spreading (feathering) - it did not accept, but although the black degree 
was also high, it was very easy to produce nozzle blinding. 

[0072](Comparative example 4) the JON krill J-840 Of Example 1 - instead of - the JON knll 
J71 1 (nonvolatile matter 42 mass %, glass transition temperature of 0 **) - an equivalent for 
solid content - an equivalent amount - having added -- ink - producing - the same - 
evaluation - having carried out ~ a result - spreading (feathering), although it did not accept 
but the black degree was also high, It was easy to produce nozzle blinding. 
[0073](Example 2) Paints. (Black:.) Carbon black, cyanogen :. Phthalocyanme, magenta : 
Quinacridone, yellow :. The 2 roll kneaded material of 40 copies of benz im.dazolone and 40 
copies of styrene acrylic acid-methacrylate resin (styrene / acrylic acid / methacryl.c acid 
=77/1 0/1 3- molecular weight 50,000 and acid value 1 60) 250 copies of water, 22 copies of 
glycerin eight copies of triethanolamines, In the place which was put into the mixed solution of 
90 copies of methyl ethyl ketone, and 40 copies of isopropyl alcohol, and was st.rred at the room 
temperature for 3 hours, and kneaded material dissolved. It distributed by the pressure of 98MPa 
using the collision type dispersion machine nano mizer (made by a nano m.zer company), and 
black, cyanogen, magenta, and each colorant suspension of yellow were obtained. 
[0074]Stirring to each obtained colorant suspension, the mixed liquor of 22 copies of glycerin and 
250 copies of water was dropped at the speed of 5 ml/m, and coloring resin particle dispersion 
liquid was obtained. Some of methyl ethyl ketone, isopropyl alcohol, and water were distilled off 
for the obtained capsule liquid using the rotating evaporator, and each last color coloring resin 
particle water dispersion (pigment concentration black 8 mass %, cyanogen 4 mass h, magenta 8 
mass %, yellow 8 mass %) was obtained. 

[0075]The JON krill J-537. (Nonvolatile matter 46 mass %, glass transition temperature of 49 **), 
agitating said 50 copies of each color coloring resin particle water dispersion to 50 copies of 
mixed water solutions of 4 mass %, glycerin 10 mass %, propylene glycol propyl ether 5 mass %, 
and ethylene glycol hexyl ether 0.2 mass %. Gradually, in addition, it filtered using a 0.5 
micrometer filter and was considered as the water-based ink for full color ink jet recording. pH of 
the obtained ink was the black 8.3, the cyanogen 8.2, the magenta 8.4, and yellow 8.3^ 
[0076]The obtained water-based ink does not have an aggregate, either, stable distribution was 
shown over the long period of time, full color printing to the regular paper using a piezo type ink 
jet printer does not have nozzle blinding, either, and is stable, and the obtained printed matter 
does not almost have a blot, and very skillful full color coloring was shown. 
[0077](Comparative example 5) As a result of producing each color ink except the JON knll J 
537 of Example 2 and evaluating similarly, stability was excellent, but the blot (bleeding between 
colors which are different in addition to feathering of each color) by a regular paper was 
accepted a little, and full color coloring was also a little inferior in it. 



[0078]Each water-based ink of the example was a microcapsule pigment dispersion type water 
based ink containing the coloring resin particle by which colorant (B) was mcluded with film- 
forming resin (A), and a resin particle (C). 

[S of the Invention]According to this invention, glass transition temperature with the film- 
forming resin (A) which consists of a synthetic resin (a) which has the acd value of not less than 
60 **. The aqueous ink composition in which glass transition temperature ,s obtained combining 
not less than 10 ** the resin particle below 60 ** (C) in the water-based mk which .s distributing 
the coloring resin particle by which colorant (B) was included, It excels in un P recede ^ ed 
dispersion stability, there is also no nozzle blinding, and little printing of a blot is enabled at high 
concentration to a regular paper. 



[Translation done.] 
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(54) WATER-BASE DISPERSED INK FOR BUBBLE-JET RECORDING AND INK-JET 
RECORDING AND APPARATUS USING THE INK 

(57)Abstract: 

PURPOSE: To obtain the subject ink containing water, a 
water-soluble organic solvent composed of a compound 
having a specific structure and a pigment dispersion 
dispersed by using a specific dispersing agent, having 
excellent storage stability and enabling stable ejection 
through a nozzle. 

CONSTITUTION: This water-base dispersed ink contains 

at least (A) water, (B) a water-soluble organic solvent / oX/cil ai o 

composed of a compound of the formula (R is H, CH3, ^S0~ f 

CH2CH3 or CI; (n) is an integer of 4-20) and (C) a *3t 

dispersion of a pigment or a disperse dye produced by 

dispersing a pigment or a disperse dye with a polymeric 

dispersing agent having an anionic dissociation group. 

The addition amount of the component B is 1-30wt.%, 

preferably 3-20wt.% based on the ink. The polymeric 

dispersing agent preferably has a weight- average 

molecular weight of 3,000-1 ,5000 and the weight ratio of 

(coloring material) : (dispersing agent) is 10:3 to 10:0.5 

for the pigment and 1 :3 to 20:1 for the disperse dye. 
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CLAIMS 

[Claim(s)] . ,. . .. 

[Claim 1]In drainage system distribution ink containing a pigment dispersion object or a disperse 
dye dispersing element which carried out the distributed processing of water, a water soluble 
organic solvent, paints, or the disperse dye using a dispersing agent at least, Bubble jet water 
system distribution ink which said dispersing agent is a polymers dispersing agent which has an 
anionic dissociable group, and is characterized by said water soluble organic solvent consisting of 
a compound shown by following general formula (I). 
[Formula 1] 
HBS ( I ) 



jg)- O^Cft CH* 0 )-(cH, CH o)— H 



I 

est 

(R shows H, CH 3 , CH 2 CH 3 , or CI among a formula, and n shows the integer of 4-20.) m shows 

the integer of 0-2. . . . 

[Claim 2]An ink jet recording method applying said ink according to claim 1 as said ink in an ink 
jet recording method which records by making an ink droplet formed with an Inkjet method 
adhere to a recorded material. 

[Claim 3]The ink jet recording method according to claim 2 in which said Inkjet method is a 
method which makes thermal energy act on ink. 

[Claim 4]The ink jet recording method according to claim 2 which breathes out and records ink 
from a recording head using film boiling of a thin film heater as a source of regurgitation energy 
generation. , . . 

[Claim 5]An ink cartridge applying said ink according to claim 1 as said ink in an ink cartridge 
which has the ink seat part which accommodated ink. 

[Claim 6]A recording unit applying said ink according to claim 1 as said ink in a recording unit 
which has both the head sections for making into an ink droplet an ink seat part which 
accommodated ink, and said ink, and carrying out the regurgitation. 

[Claim 7]The recording unit according to claim 6 which makes thermal energy act on said ink, 
and performs ink discharge in said head section. 

[Claim 8]An ink-jet recording device having said ink cartridge according to any one of claims 5 to 
7 or a recording unit in an ink-jet recording device which records by making an ink droplet 
formed with an inkjet method adhere to a recorded material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , , , 

[Industrial Application]This invention relates to the ink jet recording method and recorder using 
the bubble jet water-system distribution ink and this which used paints or a disperse dye. It 
excels in the discharging performance in the ink-jet recording device of Bubble Jet in more 
detail The record paper which has the absorptivity of drainage system ink, i.e., Inkjet printing 
paper, What is called regular papers, such as paper of fine quality, a copy paper, a letter paper, a 
hot printing paper, and business form paper for wire dot printers, And the recording medium and 
concrete target having the absorptivity of drainage system ink are received at Inkjet printing 
paper a film, cloth, the metal by which ground treatment was carried out, a plastic, etc., Color 
grace' is high and is related with the ink jet recording method and recorder using the ink-jet- 
recording ink and this which give the recorded image excellent in robustness. 
[0002] . , , 

[Description of the Prior Art]In recent years, aqueous pigment dispersion has come to be used 
for pens and pencils as ink. It is because the purpose is best material system that gives 
robustness, such as a water resisting property and lightfastness. As a background of this, there 
is development of the drainage system particle dispersion techniques of paints, fat dye, and a 
disperse dye. The trial which applies the pigment dispersion art in which long-term preservation 
stability is securable to an ink jet also progresses, and it is coming by such hypoviscosity. 
[0003] However, in the method which makes it recording principles to give momentarily high heat 
directly to ink like Bubble Jet, to boil ink itself, and to consider it as drop formation and 
regurgitation energy. There was big difficulty in using the dispersing element obtained by the 
above-mentioned dispersion techniques as ink for bubble jets only by it. The reason is that a 
dispersing element condenses on the heating element of a recording head directly. Therefore, 
even if condensation was controlled or having been condensed by a certain means, the material 
and the means which the regurgitation is maintainable, or the device device was required. In the 
organic color and the disperse dye, itself was also difficult for distributing to 0.2micro or the 
particles not more than it with mean particle diameter, and it was especially required for the 
grain size which can reach in an industrial meaning to have restriction, and to give regurgitation 
durability under the conditions. 

[0004]On the other hand, as aqueous pigment ink for ink jets, the invention of JP,^ Zot>8/0,A, 
JP 4-334870 A JP,4-57859,A, JP,4-57860,A, etc. is indicated. However, the aqueous pigment ink 
concerning these inventions is not enough as ink which solves a technical problem called particle 
distribution of an organic color or a disperse dye, and the dischargeability in those Bubble Jet. 
[0005]In an ink jet water-based ink in JP,62-14188,B, If the compound which consists of 
polyethylene-glycol phenyl ether and its derivative is used, in the ink which uses a color, it shall 
be effective to the improvement of **** ball nature, and coexistence of drying property 
(perviousness to paper), and a blot. And it is supposed that the solubility to water is the 
compound used by this invention 2 to 3% or less at a room temperature. 
[0006] £ , 

[Problem(s) to be Solved by the Invention]This invention reaches in view of the above 



mentioned conventional technology, and it is ink using a pigment dispersion object or a disperse 
dye dispersing element, It excels in preservation stability and aims at providing the bubble jet 
water-system distribution ink which can perform the stable regurgitation in a bubble jet recorder. 

[0007]When color recording is performed to a regular paper or textiles, this invention does not 
have a blot and generating of feathering, and is excellent in fixability, and is excellent in color 
enhancement, and an object of this invention is to provide the bubble jet water-system 
distribution ink in which the good printing quality of robustness is obtained. 
[0008]An object of this invention is to provide the ink jet recording method, the apparatus, and 
the recorder which use the above-mentioned bubble jet water-system distribution ink. 
[0009] . . 

[Means for Solving the Problem]Namely, in drainage system distribution ink in which this 
invention contains a pigment dispersion object or a disperse dye dispersing element which 
carried out the distributed processing of water, a water soluble organic solvent, paints, or the 
disperse dye using a dispersing agent at least, Said dispersing agent is a polymers dispersing 
agent which has an anionic dissociable group, and said water soluble organic solvent is bubble jet 
water-system distribution ink consisting of a compound shown by following general formula (I). 
[0010] 
[Formula 2] 

HK ( I ) ^_ 0 _£ CHa CH2 0 )-(cH 2 CH 0)-H 
R n CHs m 

(R shows H, CH 3 , CH 2 CH 3 , or CI among a formula, and n shows the integer of 4-20.) m shows 

the integer of 0-2. ... ■ . ■ 4. 

In the ink jet recording method which records by making the ink droplet formed with the Inkjet 
method adhere to a recorded material, this invention is an ink jet recording method applying the 
bubble jet water-system distribution ink of a statement to the above as said ink. 
[001 1]This invention is an ink jet recording method which breathes out and records the bubble 
jet water-system distribution ink of a statement on the above from the recording head which 
used the film boiling of the thin film heater as a source of regurgitation energy generation. 
[0012]In an ink cartridge which has the ink seat part which accommodated ink, this invention is 
an ink cartridge applying bubble jet water-system distribution ink of a statement to the above as 
said ink. . . . . 

[0013]In a recording unit which has both the head sections for making into an ink droplet an ink 
seat part which accommodated ink, and said ink, and carrying out the regurgitation, this invention 
is a recording unit applying bubble jet water-system distribution ink of a statement to the above 
as said ink. . . . 

[0014]In an ink-jet recording device which records by making an ink droplet formed with an Inkjet 
method adhere to a recorded material, this invention is an ink-jet recording device having an ink 
cartridge or a recording unit of a statement in the above. 

[0015]Hereafter, this invention is explained in detail. Bubble jet water-system distribution ink (it 
is hereafter described as "drainage system distribution ink") of this invention has the feature in 
a place which enabled atomization to give discharging performance in Bubble Jet made difficult 
to difficult paints and a disperse dye in the above-mentioned conventional technology. 
[0016]With a polymers dispersing agent which has an alkali meltable type anionic dissociable 
group drainage system distribution ink of this invention carries out particle distribution of paints 
or the disperse dye, and uses it as a disperse dye dispersing element or a pigment dispersion 
object, and in order to give discharging performance, a new water soluble organic solvent is used 
indispensable. , 
[001 7]A water soluble organic solvent by which selection use is carried out by this invention 
consists of a compound which is phenol or an ethylene oxide addition compound of the 
derivative, and is shown by following general formula (I). 



[0018] 
[Formula 3] 
( I ) 



jg>_0-(cHa CH 2 o)-(cH a CH o)— H 



I 

CHs 

[001 9]R shows H, CH 3 , CH 2 CH 3 , or CI among a formula — n — 4-20 — desirable — 5-20 — 
the integer of 10-18 is shown still more preferably, m shows the integer of 0-2. That is, the 
number of addition mols of ethylene oxide is 20 or less [ 4 or more ]. 

[0020]The compound shown by above general formula (I) has weak surface activity ability while 
having sufficient water solubility. Weak surface activity ability has referred to emulsif.cation and 
solubilization power here. The long-term regurgitation durability in a bubble jet recording head is 
not acquired to the ink [ be / the number of addition mols of ethylene oxide / three or less ] 
using the dispersing element of the organic color or the disperse dye. The number of addition 
mols of desirable ethylene oxide is 5 mol or more. If the number of addition mols exceeds 20, the 
effect of improvement in regurgitation endurance will become small again. 
[0021]Several meters addition mols of propylene oxide are 0-2, and viscosity of a compound of 
general formula (I) falls and it becomes easy to use them by addition of slight propylene oxide. 
As for m, in the case of n>=15, being referred to as 1-2 is preferred, and, as for m, 0-1 are 
especially preferred at n< 1 5. 

[0022]Although a compound shown by general formula (I) which has comparatively long ethylene 
oxide chains is similar with the glycols used conventionally, it is intrinsically important for it that 
one end is phenol or its derivative. Performances, such as the emulsification and solubilization, 
are not shown at all by glycols, such as a polyoxyethylene of chain length of the same grade that 
a hydrophobic atom group needs for an end, or triethylene glycol. When a hydrophobic atom 
group of an end is the phenol by which alkylation was carried out, a carbon number of an alkyl 
group is two or less, and water solubility falls that it is more than it, and it is not preferred. As 
for phenol what was replaced with chlorine is effective. When a substituent is PARAKURORU 
phenol, since water solubility becomes low, a longtime is more nearly required for ethylene oxide 
chains than a case where it is not replaced, and five or more carbon numbers are preferably 
required for them. 

[0023]The preservation stability of drainage system distribution ink is good, without drainage 
system distribution ink of this invention in which these water soluble organic solvents were 
added having an adverse effect on the stability of a polymers dispersing agent which has an 
anionic dissociable group of alkali solubility. Although a reason these water soluble organic 
solvents improve discharging performance does not come out in **, the above-mentioned 
feature is considered to have been easy to remove distributed destruction which occurred 
thermally, i.e., particle condensation, and its deposition from a heater surface, and to act on a 

[0024]A compound shown by general formula (I) in this invention has solubility as high as 5 to 
50% to water, in order to use it as a water soluble solvent. 

[0025]An addition of a water soluble organic solvent in drainage system distribution ink of this 
invention is usually 3 to 20 % of the weight preferably one to 30% of the weight. Since viscosity 
will become high and frequency response nature will fall if moistness becomes insufficient at less 
than 1 % of the weight and 30 % of the weight is exceeded, it is not desirable. 
[0026]In using carbon black as paints, a dispersing element with sufficient dischargeability may 
be obtained with a diameter of a granule only with a polymers dispersing agent, and, then, it does 
not necessarily need such a water soluble organic solvent. It has the effect of being useful also 
in textile printing of polyester fiber content textiles, and raising especially level dyeing nature 
again. [ of drainage system distribution ink of this invention ] 

[0027](Polymers dispersing agent) A polymers dispersing agent used for drainage system 
distribution ink of this invention is alkali meltable type water soluble resin, weight average 
molecular weight is 1000-30000, and ranges of it are 3000-15000 preferably. Specifically 



Hydrophobic monomers, such as alkyl ester of styrene, a styrene derivative, vinylnaphthalene, a 
vinyl naphthalene derivative, and acrylic acid, and alkyl ester of methacrylic acid, They are 
copolymers which consist of hydrophilic monomers, such as alpha and beta-ethylenic 
unsaturated carboxylic acid and its aliphatic series alcohol ester, acrylic acid, methacrylic acid, 
maleic acid, itaconic acid, boletic acid, and those derivatives, and those salts. 
[0028]As a base which forms a salt, they are alcohol amines, such as alkali metal ion, 
monoethanolamine, diethanolamine, and triethanolamine. A copolymer may have which structures, 
such as randomness, a block, and a graft, acid value — 100-450 — it is the range of 130-400 
preferably. 

[0029]As a polymers dispersing agent used for this invention, it is possible to also use water 
soluble resin, such as water-soluble polymer, such as polyvinyl alcohol and carboxymethyl 
cellulose, a naphthalene sulfonic acidformaldehyde condensate, and polystyrene sulfonate, 
further. 

[0030]In this invention, a pigment dispersion object or a disperse dye dispersing element which 
carried out the distributed processing of paints or the disperse dye using a polymers dispersing 
agent is formed. In the case of a pigment dispersion object, a range of the amount of polymers 
dispersing agent used is 10:3 to 10:0.5 by weight of a weightdispersing agent of paints. A fitness 
ratio is experimentally determined from viewpoints of mean particle diameter, viscosity, stability, 
distributed efficiency, etc. which may reach using selected paints and a polymers dispersing 
agent. As for quantity of a polymers dispersing agent which is adsorbing and dissolving in paints, 
in drainage system distribution ink of this invention used for a bubble jet recorder, it is preferred 
that it is 2 or less % of the weight in ink. 

[0031]In the case of a disperse dye dispersing element, a range of the amount of polymers 
dispersing agent used is 1:3 to 20:1 by weight of a weightdispersing agent of a disperse dye. 
[0032](Base) A base is required in order to use a polymers dispersing agent used for ink of this 
invention in a drainage system. As a suitable base, therefore, ethanolamine, diethanolamine, 
Triethanolamine, N-methylethanol amine, N-ethyldiethanolamine, 2-amino-2-methylpropanol, 2- 
ethyl-2-amino-1,3-propanediol, Inorganic bases, such as organic bases, such as 2-(2- 
aminoethyl) ethanolamine, tris(hydroxymethyl) aminomethane, ammonia, piperidine, morpholine, 
and beta-dihydroxyethyl urea, sodium hydroxide, a potassium hydrate, and lithium hydroxide, are 
used. 

[0033]Although optimal base species change with kinds of selected paints and dispersing agent, 
it is nonvolatile and stability and a high thing of water retention are preferred. From quantity 
calculated from acid value of a polymers dispersing agent, quantity of a base to be used is 
fundamentally used as an amount of bases required to neutralize it, respectively. A base of 
quantity which exceeds the equivalent of acid depending on the case may be used. It is 
performed for the purpose, such as improvement in dispersibility, pH adjustment of ink, 
adjustment of recording performance, and improvement in moistness. 

[0034](Paints) As for quantity of paints contained in drainage system distribution ink used by 
this invention, it is preferred to use in 2 to 12% of the weight of the range preferably one to 20% 
of the weight to the whole ink. 

[0035]As carbon black used for black ink, That in which specific surface area according [ primary 
particle diameter ] to 40mmicro and a BET adsorption method has 50-300m 2 /g from 15 by 
carbon black manufactured with the furnace method and a channel process, DBP oil absorption 
has 0.5 to 10% in 40-150 ml/100 g, and volatile matter content, and a pH value has 2-9 is 
preferred. 

[0036]As those carbon black pigments (C. I.Pigment Black 7). **No.2300, No.900, MCF-88, No.33, 
No.40, No.45, No.52, MA7, MA8, MA100, No.2200B (above Mitsubishi Kasei Corp. make), Raven 
700, Raven 5750, Raven 5250, Raven 5000, Raven3500, Raven 1255 (above made in Colombia), 
[0037]Regal 400R, Regal 330R, Regal 660R, Mogul L, Monarch 700, Monarch 800,Monarch 880, 
Monarch 900,Monarch 1000, Monarch 1100, Monarch 1300, Monarch 1400 (above Cabot Corp. 
make), [0038]Color Black FW1, Color Black FW2, Color Black FW2V, Color Black FW18,Color 
Black FW200, Color Black S150,Color Black S 160, Color Black S170, Printex 35, Printex U, 



Printex V, Printex 140U, Printex 140V, and Special Black 6, Special Black 5, Special Black 4A, 
Special Black 4 (above Degussa make), etc. can be used. 

[0039]As paints used for yellow ink, C.I.Pigment Yellow 12, C.I.Pigment Yellow 13, C.I.Pigment 
Yellow 14 01 Pigment Yellow 1 6,C.I.Pigment Yellow 17.C.I. Pigment Yellow 73, C.I.Pigment Yellow 
74 C I Pigment Yellow 75, C.I.Pigment Yellow 83, and C.I.Pigment Yellow. 108, C.I.Pigment Yellow 
109 CI Pigment Yellow 110, C.I.Pigment Yellowl 80, C.I.Pigment Yellow 182, [0040]As paints used 
as magenta ink, C.I.Pigment Red 5, C.I.Pigment Red 7, C.I.Pigment Red 12, C.I.PigmentRed 112, 
CI Pigment Red 122, C.I.Pigment Red 123, C.I.Pigment Red 168,C.I.Pigment Red 184, C.I.Pigment 
Red 202 [0041]As paints used as cyan ink, C.I.Pigment Blue 1, C.I.Pigment Blue 2, C.I.Pigment 
Blue 3, C.I.Pigment Blue 15:3, C.I.Pigment Blue 16, C.I.Pigment Blue. 22, C.I.Pigment Blue60, 
C.I.Vat Blue 4, C.I.Vat Blue 60, etc. are mentioned. 

[0042]When red green, blue, and neutral colors above else are needed, it is preferred 
independent, to use together and to use the following paints. C.I.Pigment Red 209, C.I.Pigment 
Red 224, C.I.Pigment Red 177, C.I.Pigment Red 194,C.I.Pigment Orange 43,C.I.VatViolet 3 
ClPigment Violet. 19, C.I.Pigment Green 36, C.I.Pigment Green 7, C.I.Pigment Violet 23, 
C I Pigment Violet 37, C.I.Pigment Blue 1 5:6, [0043](Disperse dye) As for quantity of a disperse 
dye contained in drainage system distribution ink used by this invention, it is preferred to use in 
1 .5 to 20% of the weight of the range preferably one to 25% of the weight to the whole ink. 
[0044]As a disperse dye to be used, they are the following compounds. 

[0045]<Disperse Yellow Dye. >C.I.Disperse Yellow 5, C.I.Disperse Yellow 42, C.I.Disperse Yellow 
54 CI Disperse Yellow 64, C.I.Disperse Yellow 79,C. I. Disperse Yellow82, C.I.Disperse Yellow 83, 
CI Disperse Yellow 93, C.I.Disperse Yellow 99, and C.I.Disperse. Yellow 100, C.I.Disperse Yellow 
119 CI.Disperse Yellow 122, C.I.Disperse Yellow 124, C.I.Disperse Yellow 126, C. I.Disperse 
Yellowl 60 CI.Disperse Yellow 184:1, C.I.Disperse Yellow 186, C.I.Disperse Yellow 198, 
CI Disperse Yellow 199. , C.I.DisperseYellow 204, C.I.DisperseYellow 224, C.I.Disperse Yellow 237, 
[0046]<Disperse Orange Dye> C.I.Disperse Orange 13, C.I.Disperse Orange 29, C.I.Disperse 
Orange 31:1, C.I.Disperse Orange 33, C. I.Disperse Orange 49, C.I.Disperse Orange54, 
CI Disperse Orange 55, C.I.Disperse Orange 66, C.I.DisperseOrange73, C.I. Disperse Orange 118, 
CI.Disperse Orange 119, C.I.Disperse Orange 163, [0047]<Disperse. Red. Dye>C.I.Disperse 
Red54 C I Disperse Red 72, C.I.Disperse Red 73, C.I.Disperse Red 86, C.I.DisperseRed 
88 CI Disperse Red 91 and C.I.Disperse. Red92 and C.I.Disperse. Red 93 and C.I.Disperse. Red 
111 and CI Disperse. Red. 126, C.I.Disperse Red 127, C.I.Disperse Red 134, C.I.Disperse Red 135, 
CI Disperse Red 143, C.I.Disperse Red 145,C.I. Disperse Red 152, C.I.Disperse Red 153, 
CI Disperse Red 154, C.I.Disperse Red 159, and C.I.Disperse Red. 164, C.I.Disperse Red 167:1, 
CI Disperse Red 17 7 and C.I.Disperse Red. 181 and C.I.Disperse Red. 204 and C.I.Disperse Red. 
206 CI Disperse Red 207, C.I.Disperse Red 221, C.LDisperse Red239, C.I.Disperse Red 240, 
CI Disperse Red 258,C.I.Disperse Red 277 and C.I.Disperse. Red 278 and C.I.Disperse. Red 283 
and CI Disperse. Red 311, C.I.Disperse Red 323, C.LDisperse Red 343, C.I.Disperse Red 348, 
CIDisperseRed 356, C.I.Disperse Red 362, [0048]<Disperse Violet Dye > C.I.Disperse Violet 33, 
[0049]<Disperse. Blue. Dye. >C.I.Disperse Blue 56, C.I.Disperse Blue 60, C.I.Disperse Blue 73, 
CI Disperse Blue 87, C.I.Disperse Blue 113,0.1. Disperse Blue 128, C.I.Disperse Blue 143, 
CI Disperse Blue 148, C.I.Disperse Blue 154, and C.I.Disperse. Blue. 158, C.I.Disperse Blue 165, 
CI Disperse Blue 165:1, C.I.DisperseBlue 165:2, CI.Disperse Blue 176, C.I.Disperse Blue 183,CI . 
DisperseBlue 185, C.I.Disperse Blue 197, C.I.Disperse Blue 198, C.I.Disperse Blue 201, and 
CI Disperse Blue 214, C.I.Disperse Blue 224, CI.Disperse Blue 225, C.I.Disperse Blue 257, 
CI Disperse Blue 266, C.I.Disperse Blue 267, C.I.Disperse Blue 287, C.I.DisperseBlue 354, 
CI.Disperse Blue 358, C.I.Disperse Blue 365, CI.Disperse Blue 368, [0050]<Disperse Green 
Dye>C I Disperse Green 6:1 and C.I.Disperse Green 9, are mentioned. 

[0051]Among these colors, preferably, C.I.Disperse Yellow 5, C.I.Disperse Yellow 42, C.I.Disperse 
Yellow 83 CI.Disperse Yellow 93, C.I.Disperse Yellow 99,C I. Disperse Yellow 198, C.I.Disperse 
Yellow 224, CI.Disperse Orange 29, CI.Disperse Orange 49, and C.I.Disperse Orange 73, [0052J 
CI Disperse Red 92, C.I.Disperse Red 126, C.I.Disperse Red 145, C.I.Disperse Red 152, 
CI Disperse Red 159,C.I.Disperse Red 177 and C.LDisperse. Red 181 and C.I.Disperse. Red 206 
and C I Disperse. Red 283 and C.I.Disperse. Blue. 60, C.LDisperse Blue 87, C.I.Disperse Blue 128, 



CI Disperse Blue 154, C.I.Disperse Blue 201 , CI.Disperse Blue 214, C.I. They are compounds, 
such as Disperse Blue 224, C.I.Disperse Blue257, C.I.Disperse Blue 287, and C.I.Disperse Blue 

[0053]These colors are desirable examples, and it is not limited to seeing and they may be 
compounded [ these ] newly. _ 

[0054](Solvent) As a solvent used for this invention, they are organic solvents with water and 
miscibility If those solvents are classified, it can divide into the three following groups. ** 
moistness is high, and have at the end a solvent of the 1 st group that is [ that it is hard to 
evaporate ] excellent in hydrophilic nature, and ** hydrophobic atom group, and wettability to 
the hydrophobic surface is also good - evaporation drying property - a solvent of a ceton 
2nd group, and ** — it has moderate wettability and is a solvent (monohydnc alcohol) of the cJrd 
group of hypoviscosity. 

[0055]As a solvent belonging to the 1st group, ** Ethylene glycol, a diethylene glycol 
Triethvlene glycol, tripropylene glycol, glycerin, 1,2,4-butanetriol, 1 ,2,6-hexanetriol, 1,2,5 

lViuti»Xl. 1,3-butanediol, 1 ,4-butanediol, dimethylsulfo KISHIKIDO, diacetone 
alcohol, Glycerin monoallyl ether, propylene glycol, a butylene glycol, The polyethylene glycol 300, 
thiodiglycol, N-methyl-2-pyrrolidone, 2-pyrrolidone, gamma-butyrolactone, 1,3-d.methyl I 
imidazolidinone, Sulfolane, trimethylolpropane, trimethylolethane, neopentyl glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, .w™*********** 
************************************************** 

They are propylene glycol monomethyl ether, dipropylene glycol monomethyl ether, beta 
dihydroxyethyl urea, urea, acetonylacetone, pentaerythritol, 1 ,4-cyclohexanediol, etc. 
[0056]As a solvent belonging to the 2nd group, ** Hexylene glycol, ethylene glycol monopropyl 
ether Ethylene glycol monobutyl ether, ethylene glycol monoisobutyl ether, Ethylene glycol 
monophenyl ether, diethylene-glycol diethylether, Diethylene-glycol monobutyl ether diethylene 
glycol monoisobutyl ether, Triethylene glycol monobutyl ether, triethylene glycol wood ether, 
Triethylene glycol diethylether, tetraethylene glycol wood ether, Tetraethylene glycol 
diethylether, propylene glycol monobutyl ether, Dipropylene glycol monomethyl ether, 
dipropyleneglycol monopropyl ether, Dipropyleneglycol monobutyl ether, tripropyllene glycol 
monomethyl ether, Glycerol monoacetate, glycerin diacetate, triacet.n, ethylene glycol 
monomethyl ether acetate, diethylene-glycol-monomethyl-ether acetate, eye ohexanol, 1,2 
cyclohexanediol, 1-butanol, It is 3-methyl-1 ,5-pentanediol, 3-hexene-2,5-diol, 2,3-butaned.ol, 
1 5-pentanediol, 2, 4-pentanediol, 2, and 5-hexandiol etc. 

[0057]** As a solvent belonging to the 3rd group, they are ethanol, n-propanol, 2-propanol, 1 
methoxy-2-propanol, furfuryl alcohol, tetrahydrofurfuryl alcohol, etc. 

[00581A kind or two sorts or more can be used for the above-mentioned solvent, choosing them 
suitably. A total amount of a water soluble solvent is 5 to 40 % of the weight to the whole ink in 

general. . . ., , 

[0059](Other additives) In drainage system distribution ink of this invention, it is possible as 
other additives to add a pH adjuster, an antiseptic, etc., for example. As a commercial antiseptic 
stable in a basic field, and effective, pro KUSERU (Zeneka Britain) etc. are typical. 
[0060]When the basic physical properties of ink which comprises above materials are 
summarized, 80-150 nm of viscosity:2-6cps, surface tension:35 - 55 dyn/cm pH:7JD-10.0. and 
mean particle diameter of 80-200 nm is the range of 80-120 nm more preferably The amount of 
dispersing element solid content in ink is 1.5 to 20% of the weight of a range preferably one to 
25% of the weight in general. 

[0061]Content of water in ink is usually 25 to 87% of the weight of a range preferably ten to 93/o 

[OO^Nexfthe method of preparation of drainage system distribution ink of this invention is 

fAtomization of a pigment dispersion object or a disperse dye dispersing element) First, the 
distributed processing of a water soluble organic solvent, paints, or the disperse dye is carried 
out using a polymers dispersing agent, and a particle dispersing element of a pigment dispersion 
object or a disperse dye dispersing element is obtained. The following methods are taken using 



material of this invention to obtain a particle dispersing element. 

[0063]A pre mixing process is performed in an anionic system polymers dispersing agent solution 
which has an anionic dissociable group for a wet cake of paints or a disperse dye, it mills with a 
dispersion device of a high shear rate succeedingly, and in order to remove a coarse particle, 
centrifugal separation treatment is performed. When the target particle diameter is not obtained 
with sufficient yield with one sort of dispersion devices at this time, it is also effective to use 
together several sorts of dispersion devices. It is effective to combine a method of using device 
mixes of a high velocity revolution over 10,000 rpm, a method of making a dispersing agent 
solution into a jet and making paints contact at high speed or ultrasonic dispersion, and a bead 
mill not using a bead. 

[0064]Then, material for a desired ink formula is added, temperature up is carried out to 35 5U 
** depending on the case, and aging processing is performed. Centrifugal separation treatment 
for obtaining desired mean particle diameter eventually after an appropriate time, pressure 
filtration, etc. are performed. However, a polymers dispersing agent or a surface-active agent is 
made to live together at the time of color material composition in the case of an organic color 
and a disperse dye in which it is difficult to use a diameter of a granule, It is effective to use a 
raw material of a wet cake state which a polymers dispersing agent or a surface-active agent is 
made to contact in a method of controlling crystal growth and making it into a diameter of a 
granule or a stage of a synthetic reaction being completed and depositing a crystal, and crystal 
growth is controlled, and is a diameter of a granule, and improved wettability. 
[0065](Preparation of drainage system distribution ink) Particles of a pigment dispersion object 
acquired by performing it above, or a disperse dye dispersing element, Water, a water soluble 
organic solvent which consists of a compound shown by general formula (I), an organic solvent 
with other water and miscibility, and if needed, the specified quantity is blended, other additive 
agents are agitated respectively, it distributes uniformly, and drainage system distribution ink of 
this invention is obtained. 

[0066]Drainage system distribution ink of this invention is the ink which used an above- 
mentioned disperse dye dispersing element or organic pigment dispersions, and is bubble jet 
water-system distribution ink which can perform stable regurgitation in a bubble jet recorder, 
namely, can answer a several rounds drive wave number in 3 kHz - 6 kHz. 

[0067]Drainage system distribution ink of this invention is applicable to a design towards all uses 
that use a disperse dye or paints for record using Bubble Jet. Specifically, they are stationery, a 
color printer, a color plotter, poster printing, signboard printing, inplant printing, textile printing, a 
light filter for liquid crystal displays, etc. 

[0068]As a suitable method to record using ink of this invention, and a device, thermal energy 
corresponding to a record signal is given to indoor ink of a recording head, and a method and a 
device which are made to generate a drop with this thermal energy are mentioned. 
[0069]An example of a head configuration which is the principal part of the device is shown in 
drawing 1, drawing 2, and drawingj. The head 13 is obtained by sticking glass, ceramics or a 
plastic sheet etc. which has the slot 14 which lets ink pass, and the exothermic head 15 
(although a head is shown by a diagram, not limited to this) used for thermal recording. The 
exothermic head 15 comprises the good substrate 20 of heat dissipation nature, such as the 
heating resistor layer 18 formed with the protective film 16 in which silicon oxide etc. are made 
to form, the aluminum electrode 17-1 and 17-2, Nichrome, etc., the accumulation layer 19, and 
alumina. 

[0070]The ink 21 is coming to the regurgitation orifice (micropore) 22, and forms the meniscus 
23 with an unillustrated pressure. If an electrical signal is added to the electrode 17-1 and 17-2 
now, a field shown by n of the exothermic head 15 will generate heat rapidly, It is generated by 
air bubbles in the ink 21 which has touched here, the meniscus 23 projects by the pressure, and 
the ink 21 breathes out, and from the orifice 22, it becomes the record glob 24 and flies toward 
the recorded material 25. ... 
[0071]An outline view of a multi head which put in order many heads shown in dr awing 1 is 
shown in drawin g 3. This multi head sticks the same exothermic head 28 as the glass plate 27 
which has the multi-slot 26, and a thing explained to drawing 1, and is manufactured. Drawing 1 



is a sectional view of the head 13 along an ink passage, and drawing 2 is a cutting plane in an A 
B line of drawing 1. 

[0072]One example of an ink-jet recording device incorporating this head is shown in drawing 4. 
In drawin g 4, 61 is a braid as a wiping member, and the end is held by a braid attachment 
component, turns into a fixed end, and makes a gestalt of a cantilever. The braid 61 is allocated 
by position which adjoined a record section by a recording head. 

[0073]In this example, it is held with a gestalt projected in moving trucking of a recording head. 
62 is a cap, it is allocated in a home position which adjoins the braid 61, moves in the direction 
vertical to the move direction of a recording head, contacts a discharge opening surface, and 
possesses composition which caps. Further 63 is an ink absorber which adjoins the braid 61 and 
is allocated, and is held like the braid 61 with a gestalt projected in moving trucking of a 
recording head. The regurgitation recovering part 64 is constituted by the above-mentioned braid 
61, the cap 62, and the absorber 63, and removal of moisture of an ink discharge opening face, 
dust, etc. is performed by the braid 61 and the absorber 63. 

[0074]It is a recording head which records on a recorded material which counters a discharge 
opening surface which 65 has a regurgitation energy generation means and allotted a delivery by 
breathing out ink, and 66 is a carriage for carrying this recording head 65 and moving the 
recording head 65. The carriage 66 engaged with the guide shaft 67 slidably, and has connected 
some carriages 66 with the belt 69 driven by the motor 68 (un-illustrating). Thereby, movement 
of the carriage 66 is attained along with the guide shaft 67, and it becomes movable [ a record 
section by the recording head 65, and its adjoining field ]. 

[0075]51 is a feeding part for inserting a recorded material, and 52 is a paper feed roller driven 
by an unillustrated motor. Paper is delivered to a delivery unit which arranged the paper ejecting 
roller 53 as a recorded material is fed to a discharge opening surface of a recording head, and a 
position which counters by these composition and record advances by it. 
[0076]In the above-mentioned composition, when the recording head 65 returns to a home 
position by end of record, etc., the cap 62 of the head recovering part 64 is evacuated from 
moving trucking of the recording head 65, but the braid 61 is projected in moving trucking. As a 
result, wiping of the discharge opening surface of the recording head 65 is carried out. When the 
cap 62 caps in contact with a regurgitation side of the recording head 65, the cap 62 moves so 
that it may project in moving trucking of a recording head. 

[0077]When the recording head 65 moves to a recording start position from a home position, the 
cap 62 and the braid 61 are in the same position as a position at the time of the above- 
mentioned wiping. As a result, also in this movement, wiping of the discharge opening surface of 
the recording head 65 is carried out. 

[0078]Movement at a home position of the above-mentioned recording head moves to a home 
position which adjoined a record section at the predetermined intervals, not only the time of an 
end of record, and regurgitation recovery but while moving in a record section for record of a 
recording head, and the above-mentioned wiping is performed with this movement. 
[0079]Drawing 5 is a figure showing an example of an ink cartridge which accommodated ink 
supplied to a head via an ink supply member, for example, a tube. 40 is an ink stowage in which 
ink for supply was accommodated, for example, an ink bag, and the plug 42 made of rubber is 
formed at the tip here. By inserting a needle (un-illustrating) in this plug 42, ink in the ink bag 40 
is closed, if supply on a head is possible. 44 is an ink absorber which receives waste ink. 
Especially as an ink seat part, it is preferred for this invention polio REFUFIN and that a liquid- 
facing surface with ink is formed with polyethylene. 

[0080]**** which a head and an ink cartridge like the above show to not only a thing used as a 
different body but drawing 6 as an ink-jet recording device used by this invention — it is used 
suitably also for that with which they were united. 

[0081]In drawing 6, 70 is a recording unit, an ink seat part which accommodated ink into this, for 
example, an ink absorber, is stored, and ink in this ink absorber has composition breathed out as 
an ink droplet from the head section 71 which has two or more orifices. As a material of an ink 
absorber, it is preferred for this invention to use polyurethane. 

[0082]72 is an air communicating port for making the atmosphere open an inside of a recording 



unit for free passage. This recording unit 70 is replaced with and used for a recording head 
shown by drawing 4, and attachment and detachment of it are attained to the carriage 66. 
[0083] 

[Example]Next, an example is given and this invention is explained concretely. The value which 
expressed that a part was a weight percentage with the following explanation, and weight 
average molecular weight measured by the GPC method which made styrene polymer the 
standard, and mean particle diameter are the numerical values measured by dynamic light 
scattering. . , 

[0084]the example 1 [black ink B-1] anionic system polymers P-1 (styrene methacrylic acid 
ethyl acrylate: — the acid value 400, the weight average molecular weight 6000, and the solution 
of 20 % of the weight of solid content.) Neutralizes The following carbon black dispersing 
elements B-1 were created, using monoethanolamine as a polymers dispersing agent. 

[0085] v 
40 copies of P-djsEMO!emertLB-_l1 solution (20 % of the weight of solid content) carbon 
black MA100 (made by Mitsubishi Kasei Corp.) 24-copy ethylene glycol 20-copy water 116 
copies[0086]Such materials were taught to the batch type vertical mold sand mill (made by eye 
MEKKUSU) and distributed processing was performed for 3 hours, having been filled up with the 
glass bead of the diameter of 1 mm as media, and water-cooling it. The viscosity of the liquid 
after distribution was 9 cps, and pH was 10.0. These dispersion liquid were covered over the 
centrifuge, the coarse particle was removed, and mean-particle-diameter 135mmicro and the 
dispersing element B-1 of 13% of solid content were obtained. 

[0087] . , , u i*u 

5 mol of ethylene oxide addition compound ten-copy glycerin ten-copy isopropyl alcohol three 
copy water of ink_dispersing element B-1 (13% of solid content) 50-copy phenol 27 copies are 
added, It fully agitated and the viscosity of 3.2 cps, surface tension 45 dyn/cm, and the black ink 
jet ink B-1 of pH 10.0 were obtained. 

[0088]the example 2 [yellow ink Y-2] anionic system polymers P-2 (styrene acrylic acid 

methylmetaacrylate: — the acid value 280, the weight average molecular weight 1 1000, and the 

solution of 20 % of the weight of solid content.) Neutralizer: The following yellow dispersing 

elements Y-2 were created, using diethanolamine as a dispersing agent. 

[0089] * . 

35 copies of P-djspereinge!emenL¥=22 solution (20 % of the weight of solid content) pigment 

yellow 74 Distributed processing was performed like the 25-copy ethylene glycol 15-copy water 

125 or less copy example 1, and mean-particle-diameter 125mmicro and the dispersing element 

Y-2 of 1 5% of solid content were obtained. 

[0090] , . . J. 

10 copies of 10 mol of ethylene oxide addition compound ten-copy glycerin isopropyl alcohol 
three-copy water of ink Y-2 dispersing-element Y-2 (15% of solid content) 50-copy phenol 
Carry out 27 copies in this way, and Viscosity of 2.8 cps, Surface tension 44 dyn/cm and the 
yellow color ink jet ink Y-2 of pH 9.5 were obtained. 

[0091 ]The following yellow dispersing elements Y-3 were created using the example 3 Lyellow ink 
Y-3] anionic system polymers P-3 (styrene acrylic-acid-n-butyl acrylate: the acid value 360, the 
weight average molecular weight 9000, solution of 20 % of the weight of solid content, 
neutralizermorpholine) as a dispersing agent. 

[0092] N . 

35 copies of P-dj^reino!ement^3 solution (20 % of the weight of solid content) pigment 

yellow 109 Distributed processing was performed like the 24-copy ethylene glycol six-copy 

water 135 or less copy example 1, and the dispersing element Y-3 of mean-particle-diameter 

120mmicro was obtained. 

[0093] 

Fully agitate the 5 mol of ethylene oxide addition compound ten-copy glycerin ten-copy 
diethylene-glycol seven-copy water 23-copy above-mentioned ingredient of inkY = 3_dispersing 
element Y-3 (15% of solid content) 50 copy para do RUFE Norian, and The viscosity of 3.2 cps, 
surface tension 46 dyn/cm, The yellow color ink jet ink Y-3 of pH 9.5 was obtained. 



[0094]The following cyan color dispersing elements C-4 were created using the example 4 [cyan 
ink C-4] anionic system polymers P-1 as a dispersing agent like Example 1 . 

^copies of P-rfispers ing element C-4 1 solution (20 % of the weight of solid content) pigment 
blue 1 5-3 24 copies (fast gene blue FGF, the Dainippon Ink chemicals company make) 
Distributed processing was performed like the ethanol 11 -copy water 135 or less copy example 
1, and mean-particle-diameter 120mmicro and the dispersing element C-4 of 15% of solid 
content were obtained. 

4 mol of ethylene oxide addition compound ten-copy glycerin ten-copy diethylene-glycol seven- 
copy water of ink Qrldispersing-element C-4 (1 5% of solid content) 50 copy para methyl phenol 
Fully agitate the material of 23 or more copies, and Viscosity of 3.3 cps, surface tension 47 
dyn/cm The cyan color ink jet ink C-4 of pH 9.6 was obtained. 

[0097]Using the example 5 [magenta ink M-5] anionic system polymers P-1 as a dispersing 
agent the pigment red 122 (made by the Dainippon Ink chemicals company) was distributed like 
Example 1, and the magenta chromatism object M-5 was created. The mean particle diameter of 
this dispersing element was 145mmicro and 18% of solid content. 
[0098] 

M-ink 5_dispersing element M-5 20 mol of ethylene oxide addition compound 1 5-copy N-methyl- 
pyrrolidone ten-copy training ethylene-glycol-monomethyhether five-copy water of 40 1 copy 
para do RUFE Norian Fully agitate the material of 30 or more copies, and Viscosity of 3.5 cps, 
Surface tension 43 dyn/cm and the magenta color ink jet ink M-5 of pH 9.4 were obtained. ^ 
[0099]It distributed like Example 2, using the example 6[disperse dye blue ink Bl_ 6J anionic 
system polymers P-2 as a dispersing agent, and blue chromatism object BL-6 of the following 
was created. 

20 copies of P-diso ersing element BL-6 2 solution (20 % of the weight of solid content) CI. day 
sparse blue 79 wet cake 32 copies (solid content) 

The mean particle diameter of the powder object was 125mmicro and 17% of solid content 
diethylene-glycol 1 5-copy water 141 -copy at this rate. 

i°5mo ] | of ethylene oxide addition compound seven-copy water of ink_BL-6 dispersing-element 
BL-6 (17% of solid content) 50-copy glycerin 1 5-copy phenol Fully agitate 28 copies of 
ingredients of these, and Viscosity of 2.5 cps, Surface tension 43 dyn/cm and blue color ink-jet 
ink BL-6 of pH 9.7 were obtained. 

[0102]the example 7 [disperse dye red ink R-7] anionic system polymers P-5 ' (serene acrylic 
acid-ethyl acrylate: — the acid value 250, the weight average molecular weight 13000, and the 
solution of 20 % of the weight of solid content.) Neutralize!-: The following red chromatism objects 
R-7 were created, using aminomethyl propanol as a dispersing agent. 

tK copies of P-rfi marsing element R-7 5 solution (20 % of the weight of solid content) C.I. 
day sparse red 1 58 — wet — cake 24 copy (solid content) 

Distributed processing was performed like the isopropyl alcohol ten-copy water 146 or less ; copy 
example 1, and mean-particle-diameter 115mmicro and the dispersing element R-7 of 13.5/o of 
solid content were obtained. 

R-ink 7 dispersing element R-7 15 mol of ethylene oxide addition compound ten-copy ethylene 
glycol diethylether five-copy water of 40-copy thiodiglycol 1 6-copy ethylphenol Fully agitate 29 
copies of ingredients of these, and Viscosity of 3.0 cps, surface tension 47 dyn/cm, The red 
color ink jet ink R-8 of pH 9.6 was obtained. The solid content of the last preparation things was 
about 5 % of the weight. 

[0105]The example 8 [disperse dye yellow ink Y-8] anionic system polymers P-5 (styrene 
maleic-acid-n-butyl acrylate: the acid value 210, the weight average molecular weight 7000, 
solution neutralizertriethanolamine of 20 % of the weight of solid content) are used as a 



dispersing agent, The following yellow dispersing elements Y-8 were created. 

15 copies of P-^e^nE^me^Y^5 solution (20 % of the weight of solid content) C.I. day 
sparse yellow 64 wet cake 28 copies (solid content) 

Distributed processing was performed like the example 1 of an ethylene glycol 20-copy water 
137 or less copy experiment, and mean-particle-diameter 136mmicro and the d.spersmg element 
Y-8 of 1 5% of solid content were obtained. 

YHnkS dispersing element Y-8 4 mol of ethylene oxide addition compound ten-copy thio jig 
recordten-copy glycerin of 45-copy phenol Fully agitate five cop.es of ' n ^^ S .°^ 
Viscosity of 2.7 cps, Surface tension 51 dyn/cm and the yellow color ink JIETO ink Y 8 of pH 

[olo^Thffollowhg magenta chromatism objects M-9 were created using the solution of the 
monoethanolamine salt of the example 9 [magenta color ink M-9] anionic sys em polymers P-5 
(styrene maleic-acid-n-butyl acrylate: the acid value 210, weight average molecular we.ght 7000) 
as a dispersing agent. 

15 1 copies of P-djspersingdement M-95 solution (20 % of the weight of solid content) Scarlett 
F2B0 P 2 paste , 3^7ethyleneglycol ten-copy water The 130 copy above-mentioned matenal 
is pre mixed well, Distributed processing was performed like Example 1 and mean-particle 
diameter 1 28mmlcro and the dispersing element M-9 of 9.0% of solid content were obtained. 

M-in 0 k 3 9 dispersing element M-9 15 mol of ethylene oxide and ten copies of 2 mol of propylene 
oxidTaddition compounds (compound of the following structure) of 60-copy phenol[01 1 1] 
[Formula 4] 

<5>- 0-(c& CH 2 O ^CH, CH O^H 

CHa 

Glycerin seven-copy ethylene glycol ten-copy isopropyl alcohol four-copy water Agitation mixing 
of nine copies of ingredients of these was fully carried out, and the viscosity of 2.1 cps, surface 
tension 47 dyn/cm, and the magenta color ink jet ink M-9 of pH 8.8 were obtained. 

KlO dispersing element M-9 10 mol of ethylene oxide and eight copies of 1 mol of -propylene 
oxideaddition compounds (compound of the following structure) of 60-copy phenol[0114] 
[Formula 5] 

<g>-0-(cH 2 CH 2 o}^— CH* CH 0 H 

CHa 

Thiodiglycol 13-copy glycerin ten-copy water Agitation mixing of nine copies • °f;"g redien ^ of 
these was fully carried out, and the viscosity of 2.4 cps, surface tens.on 55 dyn/cm, and the 
magenta color ink JIETO ink M-10 of pH 8.9 were obtained. 

[011 6]In the ink Y-2 of the comparative example 1 [comparative example ink CY-1] example 2 
the ink which used the diethylene glycol instead of 10 mol of ethylene oxide add.t.on compound 
of phenol was created, and it was referred to as comparative example ink CY 1 . 
r01 1 7Hn the ink Y-3 of the comparative example 2 [comparative example ink CY-2J example o, 
the ink which used ethylene glycol instead of 5 mol of ethylene oxide addition compound of 
PARAKURORU phenol was created, and it was referred to as comparative example ink CY 2 
[01 1 8]in the ink C-4 of the comparative example 3 [comparative example ink CC 3j example 4, 
glycerin was used instead of 4 mol of ethylene oxide addition compound of PARAME chill phenol 
- ink creation was carried out and it was referred to as comparative example ink CC 3. 
[0119]In ink BL-6 of the comparative example 4 [comparative example ink CBL-4] example 6, 



the ink which used triethylene glycol instead of 15 mol of ethylene oxide addition compound of 
phenol was created, and it was referred to as comparative example ink CBL.-4. 
[0120]In the ink Y-2 of the comparative example 5 [comparative example ink CY-5] example 2, 
the ink which used 3 mol of ethylene oxide addition compound of phenol instead of 10 mol of 
ethylene oxide addition compound of phenol was created, and it was referred to as comparative 
example ink CY-5. . . 

[0121]In the ink Y-3 of the comparative example 6 [comparative example ink OY-oj example a, 
the ink which used 3 mol of ethylene oxide addition compound of PARAKURORU phenol instead 
of 5 mol of ethylene oxide addition compound of PARAKURORU phenol was created, and it was 
referred to as comparative example ink CY-6. 

[0122]in the ink C-4 of the comparative example 7 [comparative example ink CC-7J example 4, 
30 mol of ethylene oxide addition compound of PARAME chill phenol was used instead of 4 mol 
of ethylene oxide addition compound of PARAME chill phenol — ink creation was carried out and 
it was referred to as comparative example ink CC-7. 

[0123]In ink BL-6 of the comparative example 8 [comparative example ink CBL.-8J example o 
the ink which used 15 mol of ethylene oxide addition compound of glycerin instead of 15 mol of 
ethylene oxide addition compound of phenol was created, and it was referred to as comparative 
example ink CBL-8. 

[0124]Each ink of each example and each comparative example was filled up with test_method_ 
[regurgitation durability test] 360dpi into the ink-jet recording device which carries the bubble jet 
recording head which has 64 nozzles via the ink supply tube. The droplet quantity of 4 kHz and a 
single dot of the drive frequency of a recorder is 80ng. The continuation regurgitation 
examination of 5x1 0 8 PASURU using 32 nozzles of an every other was carried out on this 
condition After the 5x1 0 8 PASURU regurgitation, the judgment printed the document, the poor 
pattern, and the test document containing a ruled line, respectively, and evaluated degradation of 
printing nature the first stage. This result was shown in Table 1 . 

[0125]Evaluation 0 — a clear character — it is uniform and vivid — poor — Ruled line printing 
** which prints and gets twisted and which is not — a little blurred character. Poor printing as 
which the fall of concentration is regarded, ruled line printing [ which **** has generated ] x — 
The character, uneven and thin poor printing, and the non-regurgitation which it is blurred and 
are hard to read are also generated, and, in an actual use top problem, disordered ruled line 
printing 0 is a level which is not. 

[01 26][Preservation stability examination] 50 ml of each ink of each example and each 
comparative example was filled in the shot heat-resistant bottle with a content volume of 100 
ml and was sealed, and the promotion retention test for three months was done at 60 #*. The 
judgment measured after-preservation viscosity and judged the quality of preservabihty. This 
result was shown in Table 1. , 
[0127]Evaluation O — There is almost no viscosity rise and there is also no rise of mean particle 
diameter. 

O — Within 10%, settlings have few viscosity rises to the first stage. 

** — **** anc | precipitation of viscosity change have occurred 10 to 50% to the first stage. 

x — It is gelling. Or it is hard precipitation. 

O In an actual use top problem, O is a level which is not. 

[0128][Textile-printing print test] The color ink JIETO recorder which carries the bubble jet 
recording head which has 64 nozzles for the ink of Examples 6, 7, and 8 and the comparative 
examples 4 and 8 by 360dpi was filled up, and color recording was performed to the polyester 
textile It heated in steam for 8 minutes at 180 ** after record, washing processing of the 
conventional method was performed, and the textile-printing thing was obtained. The visual 
judgment was carried out and the level dyeing nature of the obtained textile-printing thing was 
evaluated. This result was shown in Table 1 . 

[01 29]Evaluation O — There is no coloring nonuniformity of a printed part and it is clear **. x 
which there is coloring nonuniformity a little, it got twisted and the blur has generated — The 
concentration to which it gets twisted and a blur is conspicuous with coloring nonuniformity is 



also thin. [0130] 
[Table 1] 
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[Effect of the Invention]As explained above, the drainage system distribution ink of this invent 
is the ink for bubble jets which used a disperse dye dispersing element or organic pigment 
dispersions. . 
It excels in preservation stability and the stable regurgitation in a bubble jet recorder can be 

performed. 

[01 32] According to the drainage system distribution ink of this invention and the ink jet 
recording method using this, and the recorder, when color recording is performed to a regular 
paper or textiles, there are not a blot and generating of feathering, and it excels in fixability, ai 
excels in color enhancement, and the good printing quality of robustness is obtained. 



[Translation done.] 
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[005 1] Ctl&«B*m>-5*»*l-<«, C.l.Dlsp 
erse Yellow 5. C.I.Oisperse Yellow 42. C.I.Dlspers 
e Yellow 83. C.l.Dlsperse Yellow 93. C.I.Dlsperse 
Yellow 99. C.I.Dlsperse Yellow 198. C.l.Dlsperse Y 
eilow 224, C.t. Disperse Orenge 29. C.l.Dlsperse Ora 
nge 49, C.I.Dlsperse Orange 73. 

[0 0 5 2] C.I.Dlsperse Red 92, C.I.Dlsperse Bed 
126, C.l. Disperse Red 145, C.I.Dlsperse Red 152. 
C.I.Oisperse Red 159. C.I.Dlsperse Red 177, C.I.Dl 
sparse Bed 181. C.l.Dlsperse Red 206. C.I. Disperse so 

Bed 283.C.1. Disperse Blue 60. C.I.Dlsperse Blue 8 
7, C.l.Dlsperse Blue 128. C.l.Dlsperse Blue 154. 
C.l.Dlsperse Blue 201. C.I.Dlsperse Blue 214. C.I. 
Disperse Blue 224. C.I.DlsperseBlue 257, C.l.Dlsp 
erse Blue 287. C.l.Dlsperse Blue 368.*£©ft:£*J 
•TMHS-. 

[0 0 5 3] *ft:C*l?.©SR«tt»*U>6in»*tJ, C 

[0054] <*«) *m»zmv<bMm}tL,T * 

-F«rM53»K»»SWtti*S. ®SS 

mm < , sssle < < Js*ttK»i*3i 1 

@8Wc^?ffl*5^«U^tt«aBu^s<t)i<itlttt» 

[0055]® » i micm&mii: ixtt. x*t- 



fflUVB-l 4 3802 



l. 2. 4--7*yhV*-fc l. 2. e-'vtvv 

MJ*— >U. 1. 2, 5-^yh l J*-Jl', I. 2 
-7*ys>»-A\ I. %-~f*vV*-fr. 1. 4- 

ij 3-^3 0 0, f-^^ya-M n-**;i/2-* 
t»)¥y % 2-enyH>, y-T^a^* r-y* i. 

MJj«*p— ^To/ty, j.yj'f-n-d'X*;/, 

— X-»k Xf-U>yj3— T/\>. Xf- 

txy^ya-ji^y^yyntrn'X— r>k x^-u;^ 
»J n—fU^J T V ;Ux-r>V. Vx& U>?V 3—;Hr 

hyx^P>yj3-n' i &/x9-;l/x— r^/. T'oifU 
>yya^W*y^?*x— 5/"!/DiJU'yy>J3 
-/l^y^^Vx-T/l/. S-^kFn+VXfiWl/ 

*>vr* r-tr--;pr-feh^ "cy^xyxyi— 

1. 4— >»a-s**r>i?*-;MffT»*5. 
100 56]® »2»lcR-4-S»«kUTI±. 'N+f 
UJ/yya-IK x^uyyya-^/^nif^x- 
r;K x*vy*V3-/«/7*-*x-^>w x*u 
yyy3-A^>'^v'7*-n'X--7 , -rt>. x^uy^ys 
-;Wy7i-*x-f;K i^xf-UyyUa-Ai'x 

yx*-i^yya->i/*./^y7^A<x--7'Ji\ K 
'J xf a-;«/^n-fJK MJxfU 
>yy3^-A^^#*x-HP-*. hyx^vyyys- 
/^xf-jvx-r/k ?■ h?xf- u> y y 3-*s>* 
*x— r;k ? r- ?x^ UV<"J 3-;us>x^;l/x~r 
>V. ^ntfUy^'Ja-^ey^^Ux-f-rt-. Vfv 

A*:J 7*-*x-t ;k h 'J 7n KW^J 3-;I^E> 

***x-r->k yutyy*/?*?-)-. w*y 
Vi>7-feT-k yy-tyvhur-tT-h. xf-U> 

^3-«/^f*x-f^7*f-r, S^Xf-l^y 
yi;3-;«//f*x-f^rtf- k 5»irp*\* 

■y-/-/k i, 8-v*B^**ysftr— Jk i-^* 
y->k 3 S— 3- 
'viMt^-Z. 5-5>;*-->k 2. 3--f9V*J*— 

>k i. s-'Ofry****-*. z, 4-*<y*»>3fcfr 
-/k 2. 5 — ^*ry^*-;MS"iN&S. 

[0 0 5 7] © »3»teH-rS»WfcUTttv X5i/ 
-Jk n-7*P/V-/k Z-7vt\J-to. \-*Y 

vfc KB7>V7yA'7';l'3-/V^'J»&a. 

[0 0 5 8] ±iB«is«itt, -ffl$te«^ffl«±*ata 
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[0059] &<r>mmm xmommj * 

sua) *ztfmm&z> 
[o o b o) «±c!)<t5a««6^«Wl«nsi'y-5'« 
SBaSffi*S^*Sfc, 2-6 cps, m® 
il ■ 3 5-55dyn/cn, pH : 7. 0-1 0. i 
0» ¥£8188 0-2 0 0 nm, #*Ktt80~l 5 
Onm. *D{?*L<«80-1 2 0 n m^>«fflT?» 

%. »$l<ttl. 5-2 0affl%O«SHfS&S. 

to o 6 1 1 as, -f>9 *<3*<o3tr»tt. a# i o 

5, 

[0 0 6 2] aiC. *WWO^R#MR-1'i'*0«SaBfiK 
T iftMttMMMf. am*fctt<HS»««i9f»?»» 

CO 0 6 3] B8SS^tt#«KS«ffl'J'Xv I-*— 

WffliracfctSBrpa&s. e-X*J8i'f\ 10, o 

0 O r pmfci8!*3iStf0*MS*i/>^H*«ffl*- 
tsahs «dtCj;-pTtt3S~5 0'Cte»aUTX^5?i' 

a»<oai>»»asa, uranK&tff i . ft* L>m 

9J»5i,'l4l?iS5SI£S'J4:»«*-SISft««*aiWU, * 
WtgTf*>t>«»ni4*UK>ft , >xiy 

t o o s 5] y*<ossH) ±B3©«tc LT 

fc, *. HfeK (I) T?iS*nSft;-&%»6 4S*»tt 



tO 0 6 6] *»WD**»*Wy»l4. JJ3©*Htt!ft 

«^**fttt*rtWW«M»<**fl^ft'r y o . 

CfcA<T?tv ■t*6*3KHz~6KHzT?«0SSEBilKS 
5. 

tOOB7] Sfc. *3^©*fc#SW>*tt, 
•>-i y h*M*ffll*r. 5MUMfcftliM**fiKtfl 

t«»&»*ffl*ica»ftiMH=«ffl , r«£ fc*'ffl* 
*x*-ww. s«9«wk em m *» 

a. 

[0 0 6 9] *©«H0ii5!a!-i?fcS<vy KtiWEW&B 
I, B22&tfB3l^f. "*»K1 3tt>f 

SSI:. «S!MBJatffi^6ns«»^y K I 5 CH-Ptt-^ 

tr>) £*ffi»UC19&tlS. flfflS^vKI SttWfcf'J 

- 1 Rtf 1 7 - 2 v n * oi.«-e^sn*«»^a» 
»i 8, mm* 9. 7;v5^©M»tt<oat.'S«2 
oiO/SoT^s, 

tO 0 7 0] -fy*2 K4RtUJ*'J7.<X (»B3D 2 

«Lr^a. ^, fas 1 7 - u 17-2 jcma®**' 

fmo, CCKffiL-C^S'fi'i'2 IKSliSi^b. 
U *'J7vX2 2J:(5EaW>fS2-4t*?>. «SB»« - 

2 5cisi*'r3r«aTis. 

to 0 7 1 ] B3tt4B 1 fcs^-j' mzm^t?* 

2 6*WfS^9X€2 7 B I teOWLfctOtlRl 

ta^jiv^^ K2 8««auTffl^?ns. <s, b i 

li. -I'y^aSBSKie-Dfc^-y Kl 3«DSffflBn?&0, B 
2ttB 1 OA -B»T©«BfiSTf®S. 
10 0 7 2] B4 (C> iWWS'w K*ffi*iiA,/£'f 
fx v hSffiSEBBO 1 W%5rto B 4 fcfelMT, 6 I » 



[0 0 7 3] X, *fW<0«$, K<0©»fil8* 
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K.mai,iim-v&mt\&« 6 2 a*-** yeas. 
ta»u *+#tf>y*ff3iw»«««. sate 

3a7U-F6 l (cBWtUTB»Sn*^vf WR*"P 
»*>, yu-K6 » M B»-\? COimHHific 

s«ttufc»tfwit»sna. ±«e/u-K6 i, 

^6 2. RK#6 3te*^TtttttSSaS6 4tf«)lS;* 
ft. yU-K6l&tf«lR«:6 3teJ:^T-f^i!taP 

[007 4] 65 ttBtUlX*^*-^*.*®**^. «fc 

ihLTK»*fT5E»"\* K"Pfe»). 6 6 ttcwEBKN 
•y K6 5*««l/aB»'v* F6 5©f*l!llS:fT7»©* 

■v y * s>?*a. 'J * f*6 e a#-r Ktt 6 7 £ffl» 

oTTOSnS^l' h 8 9 fcMR C*B*> OTl^a, 
Ctl«=*»>*-V U f 5>6 ettsffl" Htt6 7 C}SoTe» 

jymffifcao. geis'w K6 sictateaKswE&tf*© 

to 0 7 51 5 I «ttiE^*»A*a»©»K6rc« 
[0 0 7 6] Jbffifflfil*l£*l.>T. Safi^-y KB 5tfffl 

4 ©*+ ^6 2 ttfin^v k 6 s<omm**im 

£«UT*+> *+-/76 2tte» 

K<o»»(iHi*cssujra«ic»awa. 

[0 0 7 7] iata^-/ K6 5*'*— i.tfv'i'a yfr&K 
SBBJfittB'NWWaates *+-yr6 2»tf^U-F 

a„ C©«*. CO»»fc*^rt, E(^»H6 50 

ttaa®«7-i'K>^na, 

[0 0 7 8] ±K<0ia»^V K<0^-A#f"5'3 VN© 

P-l**Bc ((B^2oaa») 
fi-Xyy??* MA 100 

* 

[0 0 8 6] cn5®«««:/Wf-S«S-»J->H5;V 



[0079] ssa. ^» Fic-fy^flttssw*. eas. 
a\ *a-^«r^Lr«tt*na-o**iRSL-ft-r> 
* *- h; ■>- s?o-«*at B-ea*. c c? 4 o a« 

*©$6fflic»=rASi©&4 ztusw&nrv 
a. c©£4 2fctt PFBgy H&MrZzkK**). 

a. 4 4tt«-fy**8S , rai'yf!Sifci*TS3. 

to o 8 oi *sig§-effiffl«na-<>*5'xy h£©« 
nt Lxtt* ±12©^*^ vb-fy**- h ') -j'Jb 

-«cta-3fcfe©ict.)eFatc^^6na, 
[0 0 8 i] BBEfiir'Tv 7 0ttS3«a-'yhrfe-3 

. #tf»©^>f ft*a»©*U 7-rX*« i ra'\y K8S7 I 

*>6^y*i«turia:ai«na««K&o-ci.-a. -r> 
*»«&©#«£ Lra s *y*u*t>*m^ae:f:tf 

to o a 2] 7 2 a, n*j»«*fiHcaa« 
■*aa©*»ffiap-esa 0 ii©ES^i-y b ? oa, 

H4T?*'T32S'V!' Ktftitrffll.>6*l8t.©1?*o 

[00 8 3] 

«stftSiai*«a. 

[008 41 SteSfe^l 

y-*»»U/M»-X*JU7*U l~-l» :»<ffi4 OlO 



4 OS 
Z4«S 

1 1 m 

«f -aft. 9cps, p H» 1 

o. oTji&ofc. c©4>fiHSi*»i:^»aK*H^a*:e 

7*»«U Vmt&l 3 5 m/t . E3*»l 3%©»» 
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[0087] 



50® 
1 Offl 



33 
27g» 



*®iDU 5«ttlcSK?LTK«3. 2c ps- SJPJtt 
45dyn/cm. pH 1 0. 0 tOBA-f V * v f- 

[0 0B8]5li»W2 
[-fID- fV? Y-2] 7-* 

p-2*is» mmzom%) 



»t>v-7»'J;i-i»-><»;i//»y»';u>-h :BWiffi2 
so. tayia^iBi looo . a«^2ngtm%« 

[0089} 

3 56? 



2 5m»i, SJB^I 5K©*MStt:Y-2*»fc«, 

<yf y-e 
»«<*y-2 ae»i s«) 



7i/-^©x?-U>**->Hi o*;W*&ii<t;-erf* 



C0tHcLXH&2. 8c ps, 4dy n 

/cm, pH9. 5<t><<xti-&J>9*Jx?r}-<{>* 
Y-2*flMi. 

[009 1 ] stasfew 3 

[H-XO-Wyf Y-3] r-*y3F.!S»-7P-3 U » [00923 
»>«<fcY-3 
P-3*»* (BJB»2 0Sa») 

ey*VhWXtl-l 09 

* 

2 0m ( KB#RftY-3£reft. 



6 0, aaVJStf^fflS 0 0 0. B)g»2 OBMB96©* 



3 5«J 
24ffl! 



[0093] 



»tt*Y- 3 1 5%) 5 om 



yxf-UV^!J3-/V 
* 

±E«»*?»S#fcja»UrW«3. 2 c p s , «S35A 
4 6dyn/cm. pH9. 54H'XB-flH';'3 , 3>x 
y WV*Y-3£f*fc. 

[oo94] mm* 



P-l*»tt (fflfc#2 0S«9O 



1 offi! 
7«S 

2 36ft 

[f7Wy*c-<] r^sj->*ia#?p-»%*«s 

C-4*m*Lfc. 
[0095] 

30iJ 
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JO 



tr^Vh7;P-l 5 : 3 2<f» 

X jty-;W I l» 

WTStEJSffJ l £IWBcl*T««MttfH\ V^ttSl [0 0 9 6] 
2 0 m<i . H*£ 1 5 XOfflWfcC - 4 Cftft. 

#»*C-4 QHB»I 596) 5 0» 

/<9 ^ xy>-Jl/©X* U V*** F 4 «*N*ft»MII 

tow 

yy-feUy i offl 

* 

^©tt^JE»IC}fB?LTtta3. 3cp^^ 
A4 7dyn/cn, pH9. e^rvft-O^^i 
<y V* C-4*Bfc. 

roo97i aaaws 

r^-tfv»Y>» M-sl yat>«WP-i.tg. 

_ tat 

t- ux»l/yyq a-fl^y > »;ux— t-ju 5JSL 



m/t, aft**) 8%T»*-3ft. 
[0 0 9 8] 



BSC3. 5cps, &ffi3f 
*4 3dyn/cm, pH9. 4<Q^gVgA£>±^ 
■T.»|..<y»M-5«Wfc. 
[0 0 9 9] jggffije 



t »HT07»-ft< HMfc BL-6 tttglfc, 
[0 10 0] 



C. 1. y^*/fr-g-/)l/-7flttX-:>l-fr---*- 



* 




1 OBB 

14165 






[0 10 1 1 




*17K> 


508H 






1 585 


7! y-jKox*u>**-> F i 5*/W«ofca« 


* 




-ZJ8L 
2 885 



c*i6««»^«>ic<iWLTtt«2. s c P » , »h 
WTHartyn/rm nHft, 7^-6^^^ 

m|.^»8l-6^Sft. 
[0 I0 21MMI7 

t»Rft*H/»F-fV*R-7] 7-*V*?S»?P- 

5 (x*u-v-T*yx»-a*A'T*vu— y -mm 



2so, ga?&&?s 13000. ws&z om&% 

JWfc UT»\ WTO B - 7 4HML 
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r^#ai¥Bfe2i.o6. is 



li 



8fim¥8 - 1 4 3 8 o 2 



C . I . X/<-XW K 1 5 8 UXf I-*--* 



1 5mp. HB»I 3- 5%«»«#l»-7«t*. 



*HS#R-7 4 OSS 

10BS 

ix><ry a-ji/S?x*A-x-?w 5«is 



ffl* 4 7 dy n/cm, pH9. 6(DUyW^5' 

5 Blfflwea&ofc. 

CO l0 5]i»BWB 



I- : mS2 I Ov fiJM«&H ! ffl7 0 0 0, BB»»2 0 
a»%<07kS« >t>fc*J: MJx*/-*73S/) *# 



. 1. ¥'t7U<-A-fX.tl—6 4<rx.'» Hr— * 



x^-uvyj a-A- 

* 

UTSHSIM l tWfl»c UTiMWaWfeff t\ WMH 1 to l ( 

■f>»Y-8 
»R*Y-8 

7 x J-fyayx.* U>** is F 4 t;W<ttflffc-S*j 
**s;y>i/a-rt< 

mi35 1 dyn/cm. pH9. 2<!Kxn— ft^y* 
5?xMV»Y-8*#fc. 
[0 10 8JSMW9 



2 8« (E 
2 0» 
I 3 7» 



4 59 
I 0% 

low 
5 BP 

(x^-uv-^u-oa- n -ff-vr* !l t—h : » 
192 1 0, fflffl¥«»?ffl7 0 0 0) 

CO 1 09J 



P-5*fflfS (ESHg»2 0aitt%) 
Xft-U? f-F2B-0 2^-Xh 

S12 81HM. B»9. 0 



1 5 6f! 
3 OBI 
lOSU 
1 3 0SH 
%©#«*M-9fc»fc. 
[0 110] 



»»#M-9 6 0BH 

7x < /-*ox*uy**5'Fi 6**. jk»7^eu3**i>P2**f«wl: 
i] » HM3 
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(Oy-O^CH, CH, O^CH. CH O^-H 
CH, 

yy-tyy 

x*U>-yy=i-JU 

* 

cn60jf»«+iHclll«toU ttlftz. 7 c p s . 
aaE&&4 7dyn/c m> pH8. WWsZ&'t 
-fy»M-l 0 



[0 113] 



#ffif*M-9 6 0BB 

[0 115] 



[0 114] 
Cft5] 

^-0-(cH,OfcO}^-CH.CHO — M 

*ry*yv 
* 

fcEHMjSSdyn/cm. pH8. 9 fD^-Bv^feW 
y^i'xKJ'fM-i o*»fe<, 
[0116] JtRWl 

CitiaCKVi'CY-l] f8)B«t|2©^v»Y-zii:fi 

tt<Dft!>lci>x*H'{"J 3-/V*Bl.\fc-f V**ffrS 
U IttHkVj'CY-tkLfc. 
[0 117] Jfc«Mff2 

Dt*flWy*CY-2] ««{«3©^Vi'Y-3t£* 

*toSiU ttttlH y>CY-2tUft. 
[0 118] ttR093 

Ctt«»W>J'CC-3] |fflWil4<o-<y*c-4te* 

ttttffjf y*CC-3fcUi. 
[0 119] lfc«W4 

[lt*ie9-<>i'CBL-4] *»«6<0-fJ'»BL-6 
ICfcl-'T, 7x/*- JUBX^-l/f***' K I 5*JWWa 

*flS*U JtttiH':/*CBL-4tU;fc, 
[0 12 0] ibREWS 

[ttttRWi^CY-S] &mi2<0-<>*Y-Zlz* 
V«T> yx/'-^WXf-l^fr+S/Kl 0*/VttAn<fc£ 

*»*rav>*.<i'f*<mu wwKy* cY-5t 



i a as 

9» 

[0 12 1]ttiWJ6 

[ibRffKvfCY-6] S8ttM3©-fS'*Y-3lc* 

ftiiHfc&focft; 0 ❖ 0*7 x /-;K0x* py * 
*VK3*;Wtftofci^*B^fc^y»*f&SU tttt 
M-O'l'CY-BkUte. 

[0 12 2] ttRM7 

i>T, /<?/^7x/-;i/©x^uy**i'K4t;u 
WMfctfMOK o c/<9 / ?;P7 x y -/toxf - u># 
#yH3o^/Wimta^*ffl^ft^v*«tj£u itR 
W-fj^CC-^kLfc. 

[OI2 3]Jt«W8 

[ifc»Rl-fyi'CBL-8] *»«6<0-<yi'BL-6 
IC**>1\ 7x^^*Wt«*^**J' l< 1 SttUm 

teSHHWHcfW) yoxf u K l 5* rt> 
L-8£L;fc. 

[0124] agan 

RfcflBS4M4i£»] 3 6 o d p i "C6 4 /;Oi/*#-rs 
/tr^if MHS'VJ' F*»*b;fcyrv»J*x-y HE 
SSHttc. ^v»g8&**-:7*rtl,TS3SiSfiM3J:ti ! 

«Bfttt4KH*, HLVv h«3«E«ffl«8 0ngT?»S. 

1 *fc*©3 2 /X/V*ffl^fc, 5 X 1 0 B 
>t;wWM*4«K**St*Lfc. W5fett«l»5x i 0 
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[0 1 2 53 MS 

CO I 2 63 [«&£5£fi8aJfl **SWM5*tf#tttt 
0 j©** O-T 5 0 m I *W8SJ I 0 0 m I a « 
hKIBUafciS*, IBHtU 6 0-C-e3*HOfll3S«#M 

S^WSLfc. c i teiRLfc. 

[OI273fffifi 

©••««±l¥OTSfcA,£fc<,. ¥IMHe±IKak\ 



O. Off, HffifB±Sflffi)RI«.^^*S. 
[0 1 2 83 KBS^UvhxXh] MUM, 7. a 
fcitttfcRflH, aOY^*, 360dplT?64/ 

fe. »snfciS»«io^»ft*a«*JSbr. wet 

ft. c ltC^bfc, 
[0 12 9] 3KB 

[0 130] 
[3 1 3 



[0 13 13 
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ii 



Co t 3 21 #i^«*s£»«-<;'*Rtfcn* 

HnKMWttlMD 

•ess. 

[B2] <fy*'Jxi> hBMIW^y K8W«RffiH 

CH4] -fy#5»x»haeaaiiB<o-«*sf»aaT? 



[an 




*5. 

CB6] SBBa-f K0»«H^*5. 
6 3 -YVfrSWtt* 

6 4 tttoaaas 

6 5 SSB^yK 

io 6 6 **y»v 
72 *«aiia 



CBz] [05] 




[03] 



[04 3 
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rgftai5EBfc2i.06.i5 



15/E 



mva - 1 4 3 8 o 2 



JttSffl!*[SlirF*l*3Tg30#2« *SfflS*R30rF*,*3T13OS2^ 

svma&m /^assart 



